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The Doctrine of Decimal ARITHMETICK; 
the Method of Extracting the RooTs of all 


Powers, in a New, Eaſy, and more FINES 


Method than hitherto publiſhed : 


PHE. 


lr of Ga UGING all Kinds of VESSELS, 5 


as uſed by the OFFICERS of ExcisE: 
A New, Eaſy and Short Way of 


Uiiacine CASKS by the PEN: 


1 H 


Do Deſcription, ConftruQion and Uſe of the 8 L I DINC G : 
RU LE, with ſeveral neceſſary Amendments; as alſo 
| ſeveral uſeful TABLES. and e never before 


OO 
| To which i is added, 


oa APPENDIX, 


OF. T H E 


. Gavcinc 4 Irregular Bodies, wherein ſeveral Error of all 


| former Writers on this ET. are demonſtrated and corrected. 
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Late OFFICER of EXCISE. 
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ERRATA 


140 > E 14. tm 10, read for a Divifor. P. I 5 f; 32, 2. mul⸗ 
tiply by 6. P. 265, J. 2, for Plate IV. 7. P 


The Reader is deſired to correct theſe Eſcapes, before he reads 


the Book; and any other Blemiſhes of leſs Note, which are 
partly unavoidable in Books of this 888 it is TOO will be : 
Dy overlook'd with Candour. | | 


te I. I. 11, for 
2 . P. 267, 1. 10, f.3B. r.4B, P. 268, 1.9, J. 


1343 C, F. 1323 ＋ 29 89 4. J. 18, . amiſs, 7. not be amiſs. | 
FP. 27 o. J. 8. for GHGH, „ G HT H. P. 273, 1.23, V CB 
= 15.8, . CB = 10.8. P. 280, J. 32, f. a Cone, r. two Cones. 
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LINES 5 457 Pg of Criticiſm it 
5 bold Attempt to com- 
mience Author, when Vo- 
Sl 328 lumes of all Arts and Sei- 


ences are ſo copious, and 


Yy the Finders and Ideas of Men as dif- 


ferent as their Faces. 


The Grammarian expefts Orthogra- | 
oh, the Rhetorician Eloquence, the 


Lagician Dialect, the Mathematician 


Demonſtration ; but the Unlearned ex- 


pet? Plainneſs and Perſpicuity. 


Among the great Mumber of . . 


thors on the preſent Subject, I find few 


who have adapted their Writings to 
the laſt; and 5 either ſcwoln with a 
Redun- 
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vi PREFACE. 


Redundancy of Trnutilities, or emacia= 


ted for want of Precepts frequently 
uſeful. 
I doubt not but the experienced Cav 


Z ger will approve my Alterations of the 
common Rules of Cask- gauging , for 


as Mr. Ward obſerves, in his Young 


Mathematician's Guide, Let a Cask be 


1 ſuppoſed, whoſe Bung Diameter is 31. 5, 


Head Diameter 24.5, and 
442 Inches; : 
Middle Zone of a 5 heroid, hath the 

_ greateſt Curvature 7 any regular Cast, 

and holds 100.78 Ale Gallons. FF 

Cask of the ſame Dimenſions ſhall e | 

8 Fruſtum of a P arabolick Spindle, its f 

Content is 100.01 Gallons of Ale. If tbe 

| ſame Cask be ſuppoſed the Fruſtums 

of two equal Parabolick Conoids abut- 


Length 


the ſaid Cask being the 


a 


ting on one common Baſe, the Content 
thereof will be 93.01 Gallons of Ale. 
Tf the ſame Cask be taken as the Fruſ- 
tums of two Cones abutting upon one 
common Baſe, the Content is 92. 18 
Ale Gallons. 

Hence it appears by þ the Rules com 


monly made uſe of, that the Difference 


between : 


PREFACE. vit 
between the firſt and ſecond Cask, is not 
one Gallon, between the third and laſt, 
not one Gallon; but between the ſecond | 
and third, is ſeven Gallons. Hence it is 
plain, the Gauger is very liable ib an 
Error of ſeven Gallons. 
I T have therefore laid down ſuch Rules 
mY divide the Difference between the 
Spheroidal Cas, and the Conical Cast, 
into four equal Parts; and conſequens- - 
y the Gauger is liable (at moſt) only to 
an Error 4 2.1 5 Gallons in the ore 


aid Cas. 5 
I bave given 710 Hh in Can gang 


ing for a Cask taken as the Fruſtums 


of two Cones abutting upon one common = 
Baſe, as I well know 710 Such Cask WAS 
ever made. 5 
I have inſerted hs Methods of 22 
laging Cass by the Pen, which nearly 
agree to the Lines of Segments 0 14 
Sliding Rule; and alſo many Problems 
not before publiſhed, of frequent Uſe in 
this Art, together With Several Tables 5 
and their Uſes. 
l bave given the Analytic E 
Zion Y — be Roots of all Pow- 
ers; 


TEL I EG 
r r 
2 ; 


vii P REF AC E. 


ers; and have endeavoured throughout 
tbe whole Work to be plain and conciſe, 
babe uſed as few Technical Terms as 
this Work would admit, for which JI 
hope the Learned will pardon me, as 1 
Intended it for the Benefit of thoſe, who 
have not had Grammatical or Mathe- 
: matical Education. : 


I. was at the Defire of Nene 52 


cers of the Exciſe that the following 
Sheets were publiſhed, for whoſe Ser- 
vice it was more particularly compoſed, 
although it may ſerve as an Enchiridion 

to all who are concerned i in the Buß, 1 5 
of Gauging. 
FT ſhall add 710 7107e, but that if 250 
| ſmall Traci is found uſeful 70 ye, 
for. whoſe Benefit it was compiled, I 
have my wiſhed for Satisfaction, well 


| remenbring the Latin Adage, 


Quod ipſe Jupiter neque pluers om- 


nibus Placer, neque abſtinens. 


Isaac OvkRLEx. 
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of Dzciar AdtrumeTiOn. 
4 Definition of a Decimal FraSion | Page 2 


3 Numeration of Decimals 8 1 Thid, 

Addition of Decimalss Ws „ £ 
Subtraction of Decimals ibid. 
Multiplication of Decinials — „ 


Diviſion of Decimals 5 
To find a Multiplicator, to porjom the Office of . 
A ˖ . 
75 reduce a Vulgar Frafion, ton eiae Fraction 3 - 
To find the Value of a Decimal, in known Parts of 


Coin, Weight, &e. . 
Between two given Numbers,, to 5 at an Arithmetical : 
Mean Proportional = Ss - 


Between two given vers, to ful a Geomttrical 
Mean Proportional 5 ibid. 


of EXTRACTION Ul Roors, 


: Ty extrafF the Square Root FC 2 
To extract the Cube Root . 
A Table of Powers, for ready finding the ſuppoſed Rot 5 
F any Power _ 3 

The: Inveſtigation, of the general 1 Method, 4 of extragi ng 

a 23 

Of the Cube Root ibid. 
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Of the Root of the fourth Pour Page 24 
O the Root of the fifth Power ibid. 
O the Root of the ſixth Power : ibid. 
A Method of finding a Theorem, for extratting 3e 
Root of any Power Ros | 
Some Examples, of the former 7. nn 15 23 
7e Explication, of ſame 7 the ron heorems k 28 t.33 


7 SUPERFICIES. . 
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Definitions, of ſeveral ſuperficial Figures ore - 
The Diameter of + a Circle given: z to find the Circum. 5 
ference 


| 34 
2 he Circumference f a Circle given; 7 ind the Dia- 


eien — if 
ö 7 he Diameter of « a © irde given; to find the Side of ” _ 
| Sguare equal Es 3s 1 
| The Circumference of a Girl given ; 10 find the Side 
; F a Square equal 36 | 


|. be Diameter of a Circle given; to find the Side of be 
A greateſt Square, which can be inſcribed in that 'F 
1 5 Circle ; ibid. 
3 The Circumference of a Gree given ; to find the Side ” 
1 of the greateſt Squares which can be inſcribed in 
pat Gee - ---- „ 
The Diameter of a Circle given; 3 to find the ſuperficial — 
Content in Inches | 3 
Me Number of Inches contained i in the Ale, Wine, and 
8 | U Ganen --- ibid. 2 
„ 5 Jo find the Area of a Circle, in Ale, orWWine Gallons ibic. 
1 The Reaſon of the Diviſors, for a Circle 38 
. To find the Tongs, of the Arch Line of a Segment * 
VTV 39 
20 find the Area of the Segment if a Circle, in Ale, 
or Wine Gallons © 2 bit. f 
. The Segment of a Circle given; to fund the Diameter 1 
that Circle Lk e Y 
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To find the Area, of the Sector of a Circle, in Ale, or 
Mine Gallons Pace 41 


O an ELIIPSIS. 


7 be fan ber, and conjugate Diameters given ; to find 


the Circum . 5 „ 


8 T 0 18 the rea of an Ellipf bs, in Alt, or -Wine Gallons 


ibid. 


of a TxIAxGLE. 


To find the Area of a T, riangle, in Ale, or Wine Gallons i 


1 


T 0 do the * without a Perpendicular „ ibid. 
8 755 cut off from a TIS, ny. Part required 45 


Of a Sqvare. | 


= be Side 2 a ; Square given; to find the Diagonal | 45 Z 
The Difference between the Side and Diagonal given; 


to find the Fide „„ e. 


The Side of a Square given; to ofnd its Area i in Ale, or 


Wine Gallons. 5 „ 25 


Of 4 an Osxoxs. 


The Sides of an Oblong given; to find the Diagonal OY 
The Sides of an Oblong given; to 0 find 1 the Area in Ale, 


or Vine Gallons _ Ei 47 


of a Ruomsvs, and RuomBo1Des. 


7 0 find the Area of a Rhombus, in Ale vor Wine Gallons 


48 
2 o find the Area " a Elana, in A, or Wine : 
_ Gallons | Lo | | 49 | 


Jo examine the Table 


CONTENTS, 


Of a TRAPEZIUM. 


To find the Area of a 7 rapeziunm, in Ale, or Wine 


8 9 | Page 50 


of RE GULAR PoLYGoNs, 


To find the Center, of a Regular Pulygon CE | 
. 7 o find the Area of a regular Polygon, in Ale, or Wine 


Gallons © e "ons; 


7 he Side only, of a regular Polen given: to find the 


dra 1 


oc MvULTANGULAR FiouREs, 


To * nd the Areas of Multangutar Figures in 2 or 


Wine Callas . = 54 


Of TABULATING VESSELS. 
7 0 tabulate Brewers Ty uns Diller Backs, Ke. 


Zo 0 gauges and tabulate Coolers : 0 61 
of S0L1Ds, 


9% gauge a cylinder 1 . 
| To gauge a Cone | | | | 65 
J gauge a Pyramid ibid. 


To gauge the Fruſtum, of a 2 one, or Pyramid 67 


A more expeditious May of doing the ſame © ibid. 
To tabulate Fruſtums of Cones, or Pyramids 0. 
Dimenſions thereof, how to be taken ibid, 


To gauge a Sphere 


OE 72 
De Diameter of the Boſe of the Sexment 4 a 1 
and the Height of the ſaid Segment . e 1 
ad zhe N E: Ut Won” Af Ry 4 
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55, 59 
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CONTENTS. 
To gauge the Segment of a Sphere Page 74 


To gauge, and mxapores 2 et for dry Inc hes 7 577 


5 — for wet Inches 78 


Of Cask Gaveme. 


Jo tate the Dimenſions, of a lying Caſk 79 
Jo take the Dimenſions, of a handing Cafe = 
To ind the Variety, of a Caſe rg ibid. 
To gauge a Spheroidal Caſe 1 
To gauge a Caſk, of the firſt Variety Es  Y. 
Jo gauge a Caſk, of the ſecond Variety — 34 
To gauge a Caſk, of the third Variety 86 
The Inveſtigation, of the Rules, for Caſk gauging 87 
Other Methods of Caſk gauging 89 
To gauge a Caſk, between the Varieties 90 
Jo ullage, a lying Caſt © „ 06. 
Jo ullage, a ſtanding Caſk 94 
Shorter Methods, 'E doing the ſame 95, 98 
th 2 ProBLEMs. 
7. be Content, and Depth of a C "Ylinder given to find th : 
© Diameter 98 
The Content, and Diameter of a Gilinder given; to fad 
_ the Depth | ibid. 


7 he Content of a Cylinder, and the Proportion the Dia- 


' meter hath to the Depth given; to fi ad the = | 
meter, and Depth 


The Content, Depth and Difference of Diameters £7 a 


conical Tun given; to find the Diameter, ibid. 
| The Content, Depth and Proportion of Diameters, of a 
conical Tun given; to find the Diameters ibid. 
The Content, Proportions of Diameters, and of De 111-8 
- given of @ conical 2 n; 10 find the ee 5 
WE 7 CO 5 13 
7 be Content, of 2 Seperfeie given to find ts Dimen- 
fans 


CONTENTS. 


ons in the ſame Proportion, as thoſe of another giv- 
en Superficies Page 100 


The Dimenſions, and Content of a Solid given; to find 


he Dimenſions of another Solid, (whoſe Content is 
_ alſo given) in the ſame Proportion 101 


The Content, Length, Difference of Diameters, aud 


Variety of a Caſk given; to find the Diameters ibid. 
The Content, Length, Proportion of Diameters, and 


Variety of a Caſk given; to find the Diameters ibid. 


De Content Proportion of Diameters, and 0 

Length and Variety given, t find the Diameters 
and Length „ 
he Content, Head Diameter, Length and Variety 


given; to find the Bung Diameter ibid. 


The Content, Bung Diameter, Length and Variety 


given; to find the Head Diameter 103 
The Content, Head and Bung Diameters, and Varie- 
ty given; to find the Length ibid. 


| The Conſtrufion, of the Diagonal Line 103 


The Conſtruction, of the Line of Areas 104 


Jo reduce Beer Barrels, to Ale Barrels 106 
To reduce Ale Barrels, to Beer Barrels ibid. 


To reduce Ale Gallons, to Mine Gallons 107 


Lo reduce Wine Gallons, to Ale Gallons | ibid. 
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PART II. Of zhe Sripix RuLE. 


HE Conſtruction, of the Line D 108 


The Conſtruction, of the Lines A, B, and C 110 
The Conſtruction, of the Line, ibid. 


The Conſtruction, of the Line M, D - had, 


_ The Conſtruction, of the Lines of V. arieties, for Jinding 
Mean Diameters os BIT - 


The Conſtruction, of the Tins of Segments ibid. 
Any Number being Propoſed z to find the Point where 


ach Number is repreſented on the Lines 112 
Having 
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CUNIT-E-TT: 5; 
Having three given Numbers, to find a fourth in the 
ſame Proportion to He third; as the ſecond, is to 


the firſt Page 113 


How to multiply by the Sliding Rule 1 


To diſcover the Number of Figures in the Product ibid. 


How to divide by the Sliding Rule 115 


To diſcover the Number of Figures, in the Quotient ibid. 


To diſcover the Value of the Figures, in the Quo- 
tient „ 


To find a Multiplicater, to perform the Office of a " 


Diviſor 1 


To reduce a Vulgar Frattion, toa Decimal Fraftion ibid. 
To find the Value of ' a Decimal, in known Parts of an 


Integer „ 


To find a Geometrical Mean Proportional, between ts 


given Numbers 118 


Jo extratf?, the Square Root Rn "NG; 
To extraft, the Cube Root Os © 


The Diameter of a C irele given; to fnd the Circum- = 


ference. 55 


The ee of a Cirele grvens ; to find the Dia- 


_ meter 5 ibid. 5 


. The Diameter of a Circle given, to find the Side of @ © 


Square of equal Area ibid. 


The Circumference of a Circle given to find the Side 


of a Square of equal Area ibid. 


The Diameter of a Circle given; to fad the Side of the 


greateſt Square, which can be inſcribed therein 120 
The Circumference of a Circle being given; to find the 


Side of the greateſt Square, which can be inſcribed 
. therein iich. 


The Diameter of a Girele given; to find its Superficial 


Content in Inches 022. 


7 be Diameter of a Circle given; to find the Area in 


Ale, or Wine Gallons „ 


Me Diameter of a Circle, or Cylinder, the whole Con- 


tent, and Atitude of a Segment thereof given; to find 
the C ontent, of the Segment . ibid. 
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The tranſverſe, and conjugate Diameters, of an Ellip- .Y 
9 given; to find the Area in Ale, or Wine Gallons. 


! Page 122 
The Diameter, and Depth of a Cylinder given; to 
find the Content, at one Operation ibid. 


The tranſverſe, and conjugate Diameters, of an ellip- 
ical Tun (whoſe Sides are perpendicular to the Boſe). 
being given; to find the Content ibid. 

The Baſe, and Perpendicular, of a Tr riangle given ; to 
find the Area in Ale, or Wine Gallons 123 

The Side of a $ quare given; to find the Diagonal ibid. 
The Difference between the Diagonal, and Side of a 

Square given; to find the Side 124 

The Side of a Square given; z to find its Area in Ale, or 

Mine Gallims © Wiel. 

The Side of a Square Tun ( whoſe Sides are perpendi- 
cular to its Bottom) and Depth gr to find the 
Content in Ale, or Wine Gallons _ „ oo 

The Length, and Breadth of an Oblong given; to find 

the Area in Ale, or Wine Gallons 125 

The Side, and Perpendicular of a Rhombus given ; to 

find the Area in Ale, or Wine Gallons ibid. 

The Length, and Perpendicular of a Rhomboides given; 

fo find the Area in Ale, or Wine Gallons ibid. 

The Diagonal, and Perpendiculars of a Ti rapezium 

given; to find the Area in Ale, or Wine Gal- 
Jens „ 

The Perpendicular, and Sum of the Sides of any regu- 

lar Polygon given; to find its Area? in Ale, or Wine 
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To 


_ GCalloms © bbid. | 
The Side only of a regular Polygon given ; 10 find be 
-: . Mea in Me, or Wine Gations ð 1 


E be Area of the Baſe of any upright Feel, and 
T2 Diepib of Liquor given; 10 find the Content in Ale, 
El. or Fine Gallons INTEL'S 
The Diameter of the Baſe, and Altitude of a Cone giv- 
en; to find the e in * or Wine Gallons The 
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The Height and Diameter ef the Baſe of a SPheri- 


To had 6 the Mean Diameter 5 
: To find the Content of a Caſe, in Ae or Wine Gl 


To find the Ryantity of Liquor na handing Cot net 


CONTENTS. 


The Sede of the Baſe, of a ſquare Pyramid, and 1 
titude given; to find the Content, in Ale or Wine 


Gallons Page 128 
To find the Content, of any Pyramid, in Ale of 

Wine Gallons _ 1 
To find the Content, of the Prom, of a Cone in Ale 

or Wine Gallons 05 . 


7 o find a Diameter in any Par . of the Hulu of a 


Cone ibid. 


277 find the Content if the Fraflum of a 2 ſquare Py- 


ramid, in Ale or Wine Gallons 5 


To find the Content of the Fruſtum f any Pyramid, : 


in Ale or Wine Gallons © 131 | 


To find the Content of a Sphere, in Ale or Wine : 


Gallons 132 


cal e 6 to 8 the Spher s Diameter 
= „ 


De Diameter and Height of a Spherical Segment 


given; 10 find the Content, in Ale or Wine Gal- 
dons 133 


. The Tar of the whole Ae and Height of the 


Segment given; to find the Content, in Ale or Wine 
_ Gallons . ibid. 


Of Cack Gavorxs, 


OE. .-: "bid; 
To find the 222 of Liquor in 4 lying Caſe not 
3 136 
Another very exact Method 18 


9 = Tu 138 
Of Mart b 


Of the Uſe, of the Line M. D. or Malt Depth 


To find the Content if a Cylinder, in Malt Buſbels i . 
5 „ 


CONTENT:S 
To find the Content of an upright elliptical Veſſel, in 
Malt Buſhels Page 140 
Of the Gauge Point, Ms, and its Uſe 141 
70 find the Areas ef right-lined Figures, in Malt 
Buſbels Des a "OY 


oh ful ProBLEMs, 


The Content, and Diemeter * a C inder given ; 10 
Nind the Deptb 1 ©4448 - 
7 he Content, and Depth of a Older given; ; to find 


the Diameter ">" hs - 


The Content of a Cylinder, and Proportion the Dia- 
meter hath to the Depth being gruen : 3 fo find the 


Diameter ana m — 143 


The Content, Depth, and Difference of Diameters, : 
cs MG conical J. un, given; to find the Diameters ibid. 

The Content, Depth, and Proportion of Diameters of 
2 conical 7 un, given; to find the Diameters 144 

Bl he Content, Proportion of Diameters, and of Depth 
of a conical Ti un, given; to And the Diameters and 
Detth Si 


The Areas of tu like Superficies given, and the Di- 
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15 8875 1 


* bel neceſſary for him; 
who would be an expert Gauger, 
to be well ſkill'd in Arithmetick, 
which is of two Kinds, viz. Whole 
Numbers and Fr actions, and F rac- 
tions are either Vulgar or Decimal; 
but as the latter only is uſeful in 


2 , PLL ES! 


this Art, it muſt firſt of all be acquired, and well 
underſtood: And this will be attended but with 
little Diſfculty, where the Perſon already under- 
| ſtands Numeration, Addition, Subtraction, Mul- 
_ tiplication and Diviſion of Whole Numbers. 


2 The Young Gavecrr's Inflrufor, 
A Decimal Fraction is no more than a Vulgar 
_ Fraction confined to certain Denominators, as 
10, 100, 1000, I0000, Sc. but here the Deno- 
minator is not expreſſed, but is known by a cer- 
tain Point placed on the left Hand of the Nume- 
rator; and this Point always ſtands in the higheſt 
Place of the Denominator. Thus, to expreſs , 
or two Tenths, it will be thus decimally .2 ; for 
here the Point ſtands in the Place of Tens: To ex- 
preſs 2, or five Hundredths, it will be. og; here 
the Point 1s in the Place of Hundreds: And thus 
to expreſs , 17 NG it will be .4, .06, 
.251: And here obſerve, in expreſſing any Frac- 
tion decimally, there muſt always be as many Fi- 
gures wanting One, as are in the Denominator, 
which if not given, muſt be compleated by an- 
nexing Cyphers on the left Hand: Thus, it being 
; required to expreſs + 3 ſince there are five 
Figures in the Denominator, and but two in the 
Numerator; wherefore annex Cyphers on the left 
Hand of the Numerator, to as many Places want- | 
ing One, as are in the Denominator, and it be· 
comes. 0025, the Decimal required. 


This rightly conſidered, there can miſe 1 no Dif- 


ficulty i in the Numeration of Decimals. 
But as Decimals are uſually denoted by a Point 
on the left Hand, ſo on the contrary, Whole 
Numbers are diſtinguiſhed by a Point on the right 
Hand; as thus 4. 
But as in this Subject, mixt Numb do fre- 
quently occur, there 1s no more to be conſidered, 
than ſetting the Point in its proper Place; that 
is, the Whole Number on the left Hand, and the 
Decimal F raction on the Right; as, if it is required 

to expreſs 267, it will be 26, 145 and the like 3 


of any other. 
And here it may not be amiſs to obſerve, that 


| CO FI PRE on | the left Hand of a 8 | 
Num- 
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Number, do not at all increaſe its Value, ſo Cy- 
phers placed on the right Hand after a Decimal, 
do not increaſe the Value of that Decimal : Thus 

the Value of .; and. go is the ſame, Five bearing 
the ſame Proportion to Ten, as Fifty doth to a 
Hundred. 


Addition of Decimals. 


The Operation here is much the ſame as in . 
Whole Numbers, if due Regard be had in placing 
the Points of every Number under each other. 
Thus, let it be required to add together, 


27-45, 2.745, 274.5, 2745. 274 
N 


47.45 

7 Wy 745. 

274.5 

2745. 
= 2745 


* 


Si 3049 9 695 5 


| This Is fo plain, it requires no more Examples, 


Subtraftion of Decimals. at 


This differs not in its Operation from Whole 
Numbers, the ſame Method being obſerved for 
placing the Point as in Addition; but if it ſo hap- 
pens, that the upper Number hath not ſo many 
Places in its Decimal, as the lower Number hat, 
Cyphers muſt be annex d on the right Hand of Ty 
the upper Number (at leaſt mentally) to make 
the Number of Places of Decimals equal. The 
following Examples will render this plain. 


. Pom 
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From 274.64 ſubtract 25.08; from 463.4 ſub» © 
tract 98.72; from 243.004 ſubtract 124. 7 3. 3 

The Operation ſtands thus: 


From 274.64 463 40 243004 1 
Subtract 25.4 08 55 7 124. 73 | 


249 56 364.68 118.274 


Multiplication of Decimals. 


| Multiplication 3 is no more than an Abridgment = 
| of Addition, by conſidering the Multiplicand 
placed according to the Value of the Figures in the 
Multiplicator, as many Times as the ſaid Figures 
in the Multiplicator expreſs. Thus, were it re- 
gquired to find the Sum of 24 times 576. Here 24 is 
uſually called the Multiplicator, and 4 being in the 
Place of Units, let 576 be written four Times, as 
below; then 2 being in the Place of Tens, ſt 
Phi down twice 576, putting 6, the laſt Figure of the 
Mlultiplicand, in the Place of Tens; the Sum of 
; theſe N umbers | is the Product of 24 ** 576. 


. 5 EX aurTE. 2 
NN 576 
17 . 76 


—— 


13824 


But 5 Dios is alſo 3 3 1 a 4 
mental Addition of the Multiplicand, placed ac 
— to the Value of the Multiplicator; and 3 
this =_ 
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this Abridgment is called Multiplication. This 


is well known to the Learned, and introduced 


here only as a Speculum, in which the Unſkilful 


may ſee the Inveſtigation of this Rule. 
Multiplication of Decimals is perform'd after 


his ſame Manner as in Whole Numbers, the Va- 


lue of the Product being the Thing chiefly to be 


conſider'd; and this Value is known by cutting oft 
as many Decimals in the Product as there are in 
both Multiplicator and Mult e as in the 
Examples following. 


Multiplicand 34. 68 
Multiplicator 23.5 


17340 
10404 
1 


Product 8 14. -980 


Here are two Decimals in the Multiplicand, 5 
and one Decimal in the Multiplicator; wherefore 


llet three Decimals be cut off by a Point in the 
Product. 


But it ſometimes LE there are not ſo ma- 


ny Figures in the Product, as there are Decimals 
in the Multiplicator and Multiplicand; in which 
Caſe let Cyphers be placed on the left Hand of 
the Product, until the Number of Figures be 
equal to the Number of Decimals contained n-- 

. two N umbers to be multiplied. 


ExamPLEs. = 
J Og”, 


Divi- 
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Diviſion of Deci mals. 


Viviſion is an Abridgment of Subtraction, as 


| Multiplication is of Addition, and ſhews how 
many Times the Part, or Diviſor, may be taken 
from the Whole or Dividend, and what remains 
after the laſt Subtraction. 


The Method of performing this, is the ſame 


in Decimals, as in Whole Numbers, no other Dif— 
ficulty ariſing, than the Knowledge of the Va- 


lue of the Quotient; which ſhews how many 


Times the Diviſor is contained in the Number to 


be divided; and this Value is ſhewn by cutting off 
ſo many Decimals in the Quotient, as the Num- 
ber of Decimals in the Dividend exceed thoſe 


of the Diviſor. 


ExAMP I E. 


"Divilee Dividend Quotient 


3 5) $14: 3 (34-07 
1097. 
940 
1574 
1410 
8 
1643 


(oo) 


Here the Decimals in the Dividend, exceed 
thoſe in the Diviſor by Two; therefore let two 


Decimals be cut off in the Quotient. | 


„ 


2 
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But if the Decimals in the Dividend and Divi- 


ſor are equal, the Quotient is a Whole Number. 
It ſometimes happens, that the Decimals in 


the Dividend, are not ſo many as in the Diviſor; 


in theſe Caſes let Cyphers be annex'd on the right 
Hand of the Dividend at Pleaſure; or at leaſt ſo 
many as will make the Decimal Places equal in 
both Numbers: Thus let it be W to divide 


2784.6 by 24.34. 


24. 34) 2784. 60000 0 14. 404 
. e 12 


— — 


5606. 
2434 


10720. 
—.— 


— ——  Q 


9840 
9736 


10400 
9730 
664 


. . _, 


Here, by annexing four Gophers, there are 


three Decimals more in the Dividend, than there 
are in the Diviſor ; therefore let three Decimals 
be cut off in the Product. 


If after the Operation, there are not fo many ö 


Figures in the Quotient, as are required to be cut 
off; then the Defect muſt be ſupplied by an- 


nexing Cyphers on the left Hand of the Quotient. 
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EXAMPLE. 


957.) 27.5406 (287 
19 %/%/ę „ 


8400 15 
7056 


——— 


7446 
899 


— — 


(747) 


Here mould be four Decimals in the Quotient; 
becauſe the Decimals in the Dividend exceed thoſe 
in the Diviſor by Four; wherefore having but 


three Places in the Quotient, let one Cypher be 


annex'd on the left Hand, and it becomes Daly, | 
the Quotient requir'd. | 


N. B. The Number of Penn in the Quo- 
tient, may always be continued at Pleaſure, by 


dend. 


To find a Multi plicator, which will r 6 the 


Ofice of a Diviſor. 


| Annex a ſufficient Number of Cyphers on the 
dicht Hand of an Unit, and divide by the given 
Diviſor; the Quotient is the Multiplicator re- 


quired. 


perform the Office of the Diviſor 25. 


annexing TOP: at the right Hand of the Divi- 


Let it be required to find a Mulciplicato to 


The Tung Gauer ks Intrutor. 9 


EXAMPLE, 


25: ) 1.00 (04 Multiplicator required 
100 


| Therefore, any Number being multiplied by 
04, will produce the ſame Value, as if the lame 
Number was s divided by 25. 


Ex aurLE. 


26) 1075-05: - i 
om oC OO 
9. 75.00 
123. VV 


"3h 


To reduce a 7 ulgar Praflion !o a Decimal. 


Let Cyphers be annexed at Pleaſure to the 
Numerator of the given Fraction, and let it be 
divided by the Denominator; me Quotient is the 
Decimal required. 


Let it be required to reduce 3 to a Decimal 
Fraction. 


ExanyLe. 
8 7.000 


B75 the Decimal required. - 


let it be again e to find the Decimal of 


a Pound Sterling, equal to 35 4d, or which is the 
ſame = or 4, 
| 24 24 


C 24 
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24) 4.000 (. 166 
24 


160 & 


5 And thus of. any other Part of 2 Pound, Gal 1 5 
11 £ Jon, Hundred, Ec. 


1 To 100 the V hee of Decimals in known Parts 
Wh - 
1 of Coin, Meigbt, &c. 


. This is : the Converſe of the former, and is thus 

40. perform'd: Multiply the given Decimal, by the 

„ Number of Species of the higheſt Denomination | 7 

© | contained in the Coin, Weight, Sc. of which the 5 
1 Decimal Fraction repreſents a Part. 1 


7308 | Let it be requir'd to find the Value of .28125 
111 1 of a Pound Sterling. . 


28125 3 by 3 
20 5 Slings in a z Pound. 7 1 

5. 71 300 

12 Pence i in a Shilling. 


— @ DSS — — 


7 59000. 
4 F hin | in a a Penny, 


RY #4360 2.000 00 
N es 
$i 3 
9) 


ONE, 
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Thus the Value of the given Decimal, is five 


Shillings and ſeven Pence Halfpenny. 


Here obſerve, the whole Numbers are not to 
be multiplied. But this Work may be much 
ſhortned in finding the known Value of the Deci- 
mal of a Pound Sterling, thus: 

Obſerve, how many Times the Number 5 
contained in the two firſt Figures of the given De. 


cimal; and call the Quotient ſo many Shillings, 


and if any Thing remains, annex it to the third 
Figure, and they will be ſo many Farthings leſs 


: EXAMPLE of the Decimal propoſed .28125. | 
In the firſt two Figures the Number 5 is con- 


_ tained five Times, that is, five Shillings; and the 
3 which remains being annexed to the One makes 
fi leſs one leaves 30 ne or ſeven Pence 


alfpenny, _ 
Let the given Decimal be 765 of a Pound 


; Sterling, 


OrxnAaTION. 
5) 2 


15 remains 35 
"FT 1 


5 34 
8; 


Thus the Value i is altern Shillings, and cight 


Pence Halfpenny. 


C 2 It 


12 The Young GavectR's Inftrutor. 


Let it be required to find the Value of .28125 
of a 1b. Weight, 


28125 
146 Ounces in a Pound Avoirdupoiſe. 


187% 
26125 


"ho 50000 
16 Drams i in one Ounce. 

300000 

50000 


Thus the Value is four Ounces, and eight Drams. 

By theſe Examples, the Learner, may plainly ſee 

the Method of Working in other N as Gal- 

lons, Tuns, Hundreds, &c. 4 

Between two given We, 2 find an 1 9 

cal mean Proportional. — 
Half the Sum of the two given Numbers 1 is the 

Mean Proportional Arithmetical. | 
What's the Arithmetical Mean between 0-36 and 1 

6. £ | = 

9 To 5 a 

Add 45 h 3 
2) 100 


The half 50 is the Arithmetical Mean. 


Between two given N mbers to find a Mean Pro- 
portional Geometrical. 


Multiply 
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_ Multiply the Numbers by each other, and ex- 
tract the ſquare Root of the Product. 


What's the Geometrical Mean between 9 and 


1 
Multiply 16 
a 
| 144 (1 2 The Geometrical Mean 
22) 44 
1 


0 


The Method of ain; Roots of all Powers 
ſhall be ſhewn hereafter. 


Of” EXTRACTION ROOTS. 


Te 0 Extract the Square Root. 


To extract the ſquare Root, is to diſcover a 
Number, which multipled by itſelf produces the 
Number given; and is perform'd 1 in the following 
: Manner. 


1 TABLE of SQUARES. 
q Roots 1 4 4 5. 6 7 2 9. 


— nn 


Squares 1 4 9 16 25 36 49 65 81 


J. Be- 
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1. Beginning at the Right Hand make a Point over 
the firſt, third, Hfib, &c. Figures, 


2. From the Table of Squares, or mentally, find 
the greateſt Root contain'd in the firſt Period on the 
Left * Hed: and ſet down the Figure as you do a Quo- 


tient in Diviſion, ſetting the Square thereof under the 
5 Period, From which  ſubtratt the faid Square. 


. To the Remainder bring down the next Period of 


Figures for a Dividend, and double the Root already 
food for Diviſor, and ſeek how often this Diviſor is 
 contain'd in the Dividend, rejecting the Right Hand 

Figure of the Dividend: This Figure, ſo ſound, muſt 
| be annex d to the Root laſt PIE and alſo to the Di- 
| wiſor;, this Diviſor is to be multiplied by this Figure 
of the Root laſt found, and the Produtt ts 10 be . 
— trafted from the Dividend. 


4. Bring 4 the next Period. then double the 


Pari of the Root already found for a _ e 
: and proceed as before. 


The following Examples will render this more 


plain. 
Let it be aoquirtd 1 to find the Square Root of 
181476. | 


Operation 2d 


181476 181476 (4 
16 


Operation iſt. 


Operation 


NG 
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Operation 3d Operation 4th 


181470 (42 181476 (426 Root 
16 ; 16 e 


OOO 


Ex TIAMAT IO. 
"Having firſt of all divided the given Number 


into Periods of two Figures, the rſt Period on 
the Left Hand is 18, whoſe neareſt Root is 4; 
which place in the Quotient, and let the Square 
thereof 16 be ſubtracted from 18, and there re- 
mains 2; to this Remainder bring down the neu 
Period 14, which makes 214; then double the 

Quotient 4 which is 8; this put in the Place of 


a Diviſor, and ſeek how often it is contain'd in 
21, rejecting the laſt Figure, viz. 4, Which is 
found to be twice; therefore write 2 in the Quo- 
tient, and alſo annex it to the 8, and it becomes 


82 the Diviſor, which multiplied by 2 the laſt 
Figure found of the Quotient, produces 164; this 


ſubtracted from 214 leaves 50; to this bring down 
the next Period 76, which makes it 5076 : Double 
the Quotient 42, which makes 84; this put in the 
Place of a Diviſor, and enquire how often it is 


contain'd in 507, rejecting the laſt Figure 6, and 
it is found 6 times; this © place in the Quotient, 
and alſo to the 84 which makes it 846, the ſe- 
cond Diviſor; this Diviſor thus compleated, mul- 


tiply 6, the laſt Figure found, the Product is 
5076, which being ſubtracted from 5076 the Di- 


vidend, there remains nothing. Thus the Operation 
15 finiſh d. 5 Let 


16 The Young Gavcsr's Inſtrudtor. 
Let it be requir'd to extract the {quare Root of 
572199900721. 
572199960721 (756439 Root 
e 


1 r Diviſor 145) 8 821 
725 


> Diviſor 1506) 9509 
— oav.” 


5 Diviſor 15124) 66396 
e 8049 


1 bunter I 61283) 590057 
e 


; 5Divior 1512869) 13615821 
E 3 


00.0.0 — 


·ʒum - B. There are e always ſo many Figures in the 
i Root, as there are Points over the given Number. 


What' 8 the ſquare Root of 5817744. 


5817744 ($415 Root 

4 
44 181 
Re - 


———— 


481) 577 
1 


4822) 9 9644 
1 9644 


5 
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The Extraction of the ſquare Root, where there 
are Decimals, is perform'd in the like Manner 
A _ obſerving the Decimals in the given Number muſt 
C be an even Number, viz. Two, Four, Six, Sc. 
'I which if not already fo, may be compleated by 
annexing one or more Cyphers, and the Decimals 
in the Root, when found, will be equal in Number 
I to the Point over the Decimal of the given Num- 

ber. 


_ What? s the ſquare Root of 1 706 0225? 
406. 0225. (20.15 Root 


3 
401) 00602. 
40¹ 
3 402 5) 201 125 
3 >" SOILS 


Here let two Decimals be cut off in the Root, 
becauſe there are two Points over the Decumals in 
the given Number. 

A ſurd Number is that which bath no true 
Root, and this Caſe requires an even Number of 
Cyphers to be annex'd at Pleaſure; and the more 
Cyphers are uſed in this Caſe, the nearer the 
Truth may its Value be approximated. 


D What's 


T 1 AY Revere amines . 
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What's the ſquare Root of 7? 


5. 00000000 (2. 6457 Root 
4 


46) 300 
. 
524) 2400 
5285) 30400 
08S: 


52907) 397500 
370349 


. 


Ss Extrat? the Cube ROOT. 
A Cube Root is a Number requir'd to be 


rand: which multiplied by itſelf, and that Pro- 
duct again by the ſaid Cube Root, will produce 
the given Number : As if the given Number was 


225. 
Root - 
Multiplied by 


5 
5 | 
- Produces 235 
Miultiplied by 5 

Produces 125 the Cube 


J0 extra the Cube Root, your e Points muſt 


be over every third Figure, and your Decimals, if 


there be any, muſt always be Three, Six, Nine, 
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Twelve, &c. The Number of Figures in the Root, 
vill be equal to the Number of periodical Points, and 
the Number of Decimals in the Root, to the Number 
of Points over the Decimal in the given Number. 

The common Method of extracting the Cube 
Root is (as Mr. Ward obſerves in his young Ma- 
thematician's Guide) very long and tedious z where- 


fore I ſhall (as that Author hath done) reject 
that Method, and deliver one much more com- 


pendious chan Mr. Ward's; which take as follows. 


TABLE of CUBES. 


Root 1 2 3 4 5 655 21 8 3 10 


6 ab. — — 


Cube 1 8 27 64 125 216 343 512 729 1000 


1. Having divided the given Number into Periods 


1 of three Figures, that is, ſetting Points over the Firſt, 
| Fourth, Seventh, Tenth, &c. Figures beginning at the 
right Hand, by the Table of Cubes, or otherwiſe, ſeek 


the Root of the neareſt Cube, either above or below 


the firſt Period of the given Number. 


2. To this Root thus found, annex as many Cypbers, 


leſs one, as there are periodical Points, and multiply 


this Number thus compleated by 3, and then divide the 


given Number by this Product. 


. Multiply the Root (compleated, as before di. 


face ) by itſelf, and divide the Product by 12. 


. Subtraf? the Number laſt produced, from the 
W umber produced by the ſecond S Zep, and extract the 


_ Nur Root of the Remainder. 


. Add this ſquare Root laſt found, to half the 


: Root firſt found and compleated With et the Sum 
is the Cube Root Sought. b 


Let the Cube Root of 14636518; 3 be required, 
Operation 1ſt, 


146363183 (5 35 Root to 7 
D 2 Opera- 


0 
by # © 
1 
© 
1 


#1 : 

4 

al 

: 

3, 

l . 

„ 

5 y 
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* 5 * 3 . 
— —— ͤ — 
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> $4 
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— Som 2 a 
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— ny ac 
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15 
>: 


$i.) 1 
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Operation 2d. Operation 3d. 


500 — Root. 500 
3 380 
1500) 1463631183 (97575 | 12) 250 
135 —— 
— — 18 
e e 
105 


* 


Operation PL 


From 97575 produced by 2d Step : 
Subtract 208 3 . Produced by 36 Step 


: 36745 (2 77 Root 


EY 
e Operation 45 


47) 367 . To 277 produced by 4th Step 


: 9; 5 Add 2350 half the firſt Root 


527 Cube Root required 


2 | | ; | ry Let 


- 


THO OE IE IO CIO POET 
RAN ao He nga # 


The Young GAuGER's Lſtructor. 21 

Let it be required to extract the Cube Root 

of 67507824239. 
Neareft Root 
4000 ne 4000 
ES . 

12000) 67507824(239 5 12) 16000000. 0000 
5625652019 2332.23 
2. = page 
42923 15. 6860 (2071. 790 
. 24000.00 Add 

407) 02923 4071, 79 Root required 
- 2840 5 
4141) 7418 
e 
41427) 327768 
2039989 
414349) 377790 
3729141 
48819 


Let the Cube Root of 10 be required. 
_ Neareſt Root 1 02 


N N 
x.. ne = t, 
6) 10.0000000 22) 4.000000 _ 
„VVV 
£333353 e 
1. 333333 0 „„ 
0 Add 
21) 547 033 2.1 EIN Root required 
225) 1233 
” 1125 
2304) 10833 
2216 
1617 


22 
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A T A B L E w- Powers for the more reac fading th fuel Roo: f any Power, 


Root or fingle Side 
22 or 2d Power © 


Cube or 3d Power 


ae or N 


Power 


| Surfolid or 5th . 


Cube ſquar'd or * 


Power 


Second Surſolid or 
7th Power 


Biquadrate ſquar d 
or dt Power 


* cubed or 


gth 
The 


Power 


| 


Index Inder 


(3) 


Index 


$208 


= "Taken 


- 


. Index : 


8 
* ; 
E 


(8) 


| Index L 


: 


| © O om 


N 
— 39 
1J 243 
| 1024 
| 7770 
16807 
32768 
159049 


0 


2 


128 
12187 
J 16384 

| 78125 
> | 279936 
823543 
| 2097152 
I | 4782909 


Has: 
„ 
165536 
390625 


1 


1679616 
5764801 


16777216 
43046721 


* 


4 226 


19683 


262 144 
1953125 
10077696 
403536 
134217728 
387420489 
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T1 he Irvefigation of the general Method of ex- 
trabling ROOTS. 


Of the Cube Root. 
Let the given Number, whoſe Root is to be ex- 


tracted be = b, and let ae == b: Then by in- 


volving 4 ＋ e to the third Power we ſhall have, : 


: 1 +36 ae. eee l. 


| 3 b ons, let all that 
15 3a |o| er 


Part of the Equa- 


above the ſecond 


Power be rejec- 
2 5 . 


3 W. 42 


And the Method here Pere 1* his Utili- 


ty, that the Operation is the ſame, whether you 
ſuppoſe à more or leſs TRAM 888 as will * — 


thus, 
Let a Em -= I 
= 


In 


5] 
30 


In all the fol- 
her Operati- 


tion, where e is 


— e 2 1 22 1 — 1 FT as be. 


Ts 


14 * 
A i 
: 
14 8 
—— 
..\ 
1 4 
«3 
1 
{44,078 
vary 
* . 1 
N, » 
"+33 I 
N 
$23%Y 
F356 
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"4 x: 
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, 
Lo 
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—— =o K 8 
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O7 the ROO T of the fourth Power. 


er = 


1 & 4 20a B = 


2 ＋ 640 22 * _ . 


3 — 34. 2 ee 


: 2 20 


4 uu 215 CAS 3 


„ eee F+ „„ 


„„ -. 3 =" by". 


of the R 0 0 * of the fifth Proer. 


2 ＋ e =&F_ 
1 &* 5 12 4 34 42 wo. on 10a * = 72 


of the ROOT r of the 2 Power. - 


pets = b 


1 & 6 1214" + 6a'e + 158% = 


1 % tbe=K 


1 15 75 


— 


_ 1 46 Aer 3 AT 


> Gs . 154 


N 
* 
* ö fn 
5 
Fe 


: 
* 
* N hn 
b 
4 
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And thus one may proceed to the hi gher Powers. 


But if this Affair be duly Waaler d, of com- 


paring the Roots, thus far inveſtigated, a Method 
of finding Theorems, for extracting the Roots of 


higher Powers, may be diſcovered; and that with- 


out the Trouble of any other Operation, than thoſe 
already ſhewn. 


Thus in comparing the four foregoing Theo- 
rems, vix. 


11 may be obſerved, that 4 (+. Fa D Tanis com 


mon to each of them; and that the F rations int 
which 2 is e follow in the Series of: 


2 i 


ibs 


A, E 4 5 5 7 &c. Whence proceed as follows, 


4 


tabv Toa 


5 + & 2 — aa, &c. 


47 


»# 
If 
8 

* 
. : 
1:1 
*. * 
% 3 
* 

fi 
a- 

Fa 

<4 

1 
1 
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It may alſo be obſerved, that the Power 
by which 5 is divided, is increas'd by the con- 
tinual Multiplication of a; and that the Co-effi- 
_ cient of the ſaid Power is increaſed by the con- 
tinual Addition of 3, 4, 5, 6, 7, 8, 9, Cc. whence 
ariſes, or Tn On We Oo : 


: 0 * 95 284 N 5 &c. . 


It may further be obſerved, that the Fraction 
into which 44 is multiplied, is produced by mul- 
tiplying half the Fraction annex'd to a, into the 
whole Fraction annex d to ; whence ariſes, 


Buc 


Wo >. 


Unit. 
1 Ly, That the Feattion, into which aa is 
multiplied, is the Product of half the Fraction 
annex'd to a, and the whole Numeral-Fraction 
5 annex d to . g 1 


5 Then by the firſ Obſervation, 29 —1 2 28. 
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But in order to diſcover a Theorem, whereby 


the Root of any Power may be extracted. 


Firſt, it is to be obſerved, That the Denominator 
of the Fraction, into which 4 is multiplied, is al- 
ways leſs by One, than the Index of the 13 
Power; and that the Numerator of the ſame 
tion is leſs by One, than the Denominator. 


rac- 


Secondly, That the Index of the Power of a, 


by which 5 is divided, is always the ſame as the 
Numerator of the aforeſaid Fraction. 


> Thirdly, That the Co- efficient of the ſaid Power ; 
of a, is produced by multiplying half the Index 


of the given Power, into the ſaid Index leſs 75 an 


1 


Let the Theorem of the he requir d. 


3 — 1590 
By the ſecond ariſes + 


By the third 15 „ 30—1 — = 43 53 whence aiſes 


2356 


3 1 
By the laſt 28 135 —— 
2 hs Theorem when compleated | is = a — 
| 2 ; #5 14 „ : 
4350 * 575 . 


Let the Theorem of 7 7 he requir A. 


11 —— I _ 10 
rſt — (7, 
8 99 42 == I It 


20 the Faction of a. f. 


E11 Second, 
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Second, 8 
104 | 


| 3 5 
Fourth, * 86 = 75 * 
| Theorem 22 a 3238 — * vb. 
II 66970 ; 726. We 


; Some - Examples of the former THEOREMS. | 


: Let the Cube Root of 14172488 be requir 3 
Having pointed i it into Periods of three Figures, 


it will be 141 72488; hence one may perceive the f 
Root to be upwards of 200; then taking 200 
| equal to a, mere ariſes by the Theorem, 


” WATER 7568 


| Which i is ; to be hd as follows. 
boo) 140 724388 12) 40000 | 


„6 


23620. 81 . . 3333.33 ; 
3333.3 „ 
20285 48 (1424 
1 ͤ 19 ad. 
24) 102 242.4 
e 
282) 687 
. 
2844) 2345 
"972 „„ 
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Here the Root found is .4 too much; which 


ariſes from the ſuppos'd Root being taken wide; 


but this ſuppos'd Root may always be nearly 
gueſs'd at thus: Fhe firſt Period is 14, the Dif- 
ference between the next greater and next leſſer 


Cube, viz. 8 and 27 is 19, and between 8 and 14 


is 6; then ſay, as 19: 10 :: 6: 31. Wherefore 


taking 231 for the ſuppos'd Root, the true Root 


242 would have been 8 880 


Let the cube Root of 3 I 3 as be requir rd. 
Next greater Cube 64 
Next leſs Cube NS "7 5 


37 


Firſt Period 31 
Next leſs Cube 27 


As 37 : 100 : 224 10 | 
Add _ 52: BOO.” 


| Suppos'd Root 8 3 ” 8 


7513 TEA 6 
Then 155 5 — — — 16 Root. 


980 eu 1 


Let the Cube Root of 5062125 39 be re- 
quir'd. 
, e greater Cube 126 
Next leſs Cube DO 


Firſt. 


- —— 
_ 
ww E 

x + _ 


a=, 


* 4 * . . SIT dion 4 
- 2 — 8 "x. — — So 
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. 3 — Ro —— 
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Firſt Period 67 
Next leſs Cube 64 


As 6 1000 1:3: 049 
„ | 4-000 


—— 


ea Root 4 049 


IS = : 4. 07198 Root. 


2 ze) _ = Root. 
12. Wy. - . 


Then n 2.0245 * * 


Let the Biquadrate Root of 455 57 5 jaqub be re- 


| quir'd. 


Next greater 8 


— 65 
Firſt Period 2 55 48 
Next leſs —@16 


Is 
As 65: 100: 32: 50 nearly. 
Add J) 


5 Suppos'd Root 250 
Then by the Theorem 


"x66 66 +" * £ N | DM Bae 
„ 5 


Ine: the Surſolid Root of 12 309502009375 he 


requir'd. | Next 


PT. 
oF 
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Next greater 3125 
F 1024 
e 
0 Firſt Period ; 1230 
"Next ese 1024 


206 


As 2101: 100 :: 206: 10 nearly. 


Add 3 


5 Suppov'd Root 410... 


D. e 
Then 307. ST | 689210000 | 30 : 


Let the Root be extracted, the forth Power of 


which is 145220537 353515625. 


Next greater 2621 gs” 
Next leſs : 117049 


8 144495 
Firſt Period 5 145220 
„„ $x7949 


27571 


5 As 144: 100:: 27 
Add 70 


f SuppovdR Root . I [ 15. 


Inſtead of 716, the ſuppos'd Root, in 15 to 


render the nen more eaſy, take 720. 


31 


Luske 


Then 


- —_— T- 
i” 24 L 
«- — 
— 88 — ” 
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2 * 
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— rent 
— 2 
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unn 
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5 — 3 
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Then 576+v © f en; en 
9 | ' 83107400000 | PREG 4 


S 6 4 1452205373535 SEED 
| ang . ee 


| From the foregoing T HEOREMS, ay te de- 


duced the following Practical R ULES. 
I. For the Cube Root. 


Di vide the given Number, by three Times the fups - 
5d Root; and from the Quotient ſubtraf one Twelfth 
F the Square o the ſuppos*d Root; the ſquare Root 
of the Remainder, added to 2 85 the Ts: Root, 
0 5 the true Root requir'd. | 


Sis Fer the Bijnadrate Row, 


Divide the given Number, by fix Times the Shuare > 


of the ſuppos d Root; and from the Quotient ſubtra? 
one Eighteenth of the Square of the ſuppos'd Noot; 


the ſquare Root of the Remainder, added to two Thirds 
ef the Juppor'd Koat, 7s the true Root * = 


III. * the Surſolid Root. 


Divide the given Number, by ten Times the Cube of 
the ſuppos'd Root; and from the Quotient ſubtract 
three Eigbtietbs of the Square of the ſuppos' d Root; 
the ſquare Root of the Remainder, added to three 
FTouribs of the oF Root, zs the true Root Pas: 
: ur" d. 


Tv. For the Cube-Squar d. 


Divide the given Number, by fifteen Times th : 
Pers Power of the ſuppos'd Root; and from the 
| Quotient ſubtratt two Seventy-fifths of the Square of 

the ſuppas's Root: the Hua Roar of the ane 
5 added 


N 
j 
| 
N 
N 


es re EY D 
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added 10 four Fifths of the ſuppos'd Root, is the 


true Root requir d. 


074 SUPERFICIES. 


i: A Superficies, | is a Figure encompaſſed by one 


or more Lines; and is either round or angular. 


2. A round Figure, is that which is contained by 
one round Line; and is either a Circle, or an Oval. 


3. An angular Figure, is that which hath three 


or more Angles, and takes its Denomination from 
the Number of its Angles: Thus a Figure of three 
Angles, is calPd a Triangle; a Figure of four An- 
gles, a Quadrangle ; but Fi igures of more Angles 
are uſually called multangular Figures. 
4. A Triangle, is a Figure comprehended by 
three right Lines, of which there are fix Kinds 3 
5 but all require one Method of Gauging. . 
5. A Quadrangle, is a Figure comprehended by 
four right Lines, and 1 is either a Fee eee or 
_ a Trapezium. 55 
6. A Parallelogram, f is a Fig igure, whoſe oppoſite 
Sides are equal, and conſequently parallel and is 
either Right or Oblique. _ 
7. A Right-angled Parallelogram, is that whoſe 2 
Angles are all right; andi is either Se or Ob- | 
long. 5 
$ An Oli ade Paralellogram, i is that whoſ 5 


Angles are all Oblique ; and is either a Rhombus, 5 
or Rhomboides. © 


9. ARhombus, is an Oblique Paralellogram, whoſe 


| Sides are all equal. 


10. A Rhomboides, is an Oblique Punlellogrim, 


whoſe oppoſite Sides are equal, but achoining Sides 5 
unequal. | 


11. A Trapezium, is an irregular Fi igure of four 
Sides, whole oppoſite Sides are not equal. 


12. '. Multangular Figures, are either regular or 


Irregular: 3 


wm». << Fm — 
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irregular : the Regular, are thoſe called Polygons, 


whoſe Sides as well as Angles are all equal; and on 


whoſe Center a Circle being deſcribed, to touch 


one Angle, will touch all equally. 
Irregular Figures are treated of hereafter. 
Let us now proceed, to ſhew how to find the 


. Area, or ſuperficial Content of the Fi igures before 


defined; which are all that uſually occur in the 


| Practice of Gauging ; ; although one may meet with 
Veſſels of a more intricate Form ; but thoſe are beſt 
gauged by dividing them into Parts nearly ade- 


quate to ſome of thoſe Forms, and adding the 
Contents of all thoſe Farts together; as ſhall be 


ſhewn hereafter. 


By the Area, (ſo call'd 3 in the Gene- 8 Phraſe) 5 
is meant the Quantity of Liquor contained in a 


Veſſel at one Inch deep; and here it will not be 
amiſs to inform the Reader, that all Magnitudes 
are meaſured by ſome Homogeneous Magnitude al. 
ready known: Thus a Line is meaſured by a Li- 
near Inch, Foot, Sc. a Superficies, by a Square 
Inch, Foot, Sc. and a Solid, by a 1 Inch, 7 
: Foot, .. 


Wherefore, the Content of 4 given Abele, 


is equal to the Number of Homogeneous Inches, 
8 Feet, Sc. contained therein. 5 


But to return to the preſent Purpoſe, viz. to de- 


termine the Areas of Figures; in treating of which 
there is not only ſhewn the Method of finding 
their Areas, but ſome Properties of them are alſo 
| diſcovered ; which the Gauger may, perhaps, ſome- 
time or other, find uſeful in his Practice, And firſt, 


Of a CIRCLE. 


7 Having the Diameter, 2 find the Circunference 5 


Multiply the given Diameter by 3 1416. 
What's 3 
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What's the Circumference ow a Circle, whoſe 
Diameter i 1s 14? 


3.1416 
FE 
125664. 
31416 


— ————— — 


43.9824 Circumference. 


4 
? 
1 
Om 
0 x 
1 
14 
0 * 
A 
1 
. 
i 4 
#1 
14 
1 
we 
* 
1 "% 
ht 
N 
4 
43 
"Mk 
5 
j 
A 


7 %. > 
HT 3944 


4 — wo . .* 2 


Hlaving the Circumference f a Circle, to ford the * 
Diameter. 15 1 5 


| Multiply the given Circumference into 3183. 
What's the Diameter of a Circle whoſe Circum- 
ference | is 44 5 


— - „* . * 
ES . . * 9 

2 —— OY IIS ITY 3 
ro 1 


44 : 
| ” | 12732 1 85 | | f 
E 2725 8 | = 


1 4-00 32 Diameter. 


The Diameter of - 4 Circle being given, to 5 the 15 
5 Side f a r equal. 


' Multiply the Diameter into 886. 
Let the given Diameter be 14. 
J))VVVVC „ ; 

I4 - N 1 


38544 
1 


12. 40 side of the Square, 


1 55 1 ; 
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De Circumference of a Circle being given, to find 
the Side of a 9 equal in Area to the Circle. 


Multiply the given Circumference by 282. 
Let the given Circumference be 44. 
282 
44 
1128 
31128 


12.408 Side of the Square, 


The Diameter of a Circle being given, to find the 
Side of the greateſt Squares which can be 9 in 
mat Circle. 


Multiply the given Diameter into oy 
Let the given Diameter be 28. 
e 
: 28 
556 
. 


19. 796 Side of inſcribed Square. 


7 he c of a C wide being given, to find 
the Side of the greateſt Square that can be e. 


Multiply the given Circumference into 225. 
Let the Circumference given be 88. 
225 
88 
1800 
1800 


19. 800 5 The 
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The Diameter of a Circle being given, 15 Ind its L 
Area in Inches. 


Multiply the Square of the Diameter into 78 54. 
Let the given Diameter be 14 Inches. = 


14 7854 
14 190 
56 47124 
1 70686 
„ JOS 


Square of Diameter 196 e * | 13 2 | 
„%%% 29 NG 153.9384 Content in Inches. 


It is neceſſary here to inform the Reader, that 
the Area of any Figure in Ale, Wine or Corn 
Gallons, may be found by dividing its ſuperficial | 
Content in Inches, by the Cubick Inches containꝰd 
in either of thoſe Gallons, VIZ, 


The Cubick Inches i in the 
Ale Gallon] 282 
Wine Gallon are 4231 
Corn Gallon 268. 8 


be 0 find the Area of a | Girele in Ale or Wine Gallons. 


Divide the Square of the Diameter by 3 59 for 
Ale, or 294 for Wine. 


Let 


"y — 
» . 2 2 s 
= 2 — 9 — __ _— 8 
b —ͤ — —_— 1 * 
. P — : : SLE = we 43 4 — 
* 0 * * * * - — 4 * — 


. ASC 


SFP 
— 46 . onde: 
j oY * - n 
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Let the Diameter be 40 Inches. (Fig. 1.) 
40 Multiplied 


4 By itſelf 


359) 1600 (4 456 Ale Gallons. 
3 


"Mac. 
1436 


a 
"INS 


2450 
2154 


296 5 
But the Learner may ako here obieth + ; 


making uſe of the Diviſor 359, ſeeing the In- 
ches contained in the Ale Gallon, are no more 
than 282. In order to fatisfy him in this Particu- 
lar, it muſt be conſidered, that the Proportion of -- 

a Circle, to its circumſcribing Square, 1s as 1 to 

1.27324. Now multiplying the Diameter into it- 
ſelf, it produces the Area of the circumſcribing 


uare: Wherefore to reduce this Area, to that 


Ge of the Circle, it muſt have a Diviſor in Propore 5 
tion to 282, as 27324 is to I, 


Ex Ar IE. 


As I, is to 1.27324 ſo is 282 the Diviſor for 
282 88 Gallons in a Square, 


1 ee 
1018592 


254648 


To 3 59. 05368 The Diviſor for Ale Gal- 
lons 
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jons in a Circle, whoſe Diameter is equal to the 
Side of the Square. 


As 1 is to 1.27324, ſo is 231 the Diviſor for 
e (Wine Gallons in a Square, ; 


127324 
381972 
254648 


10 294.1 1844 The Diviſor for Wine Gal- 


lons in a Circle, whoſe Diameter is equal to the ET 


Side of the Square. 


2 0 find the Length, of the Arch Line, of a Segment 


s a Circle. (Fig. II.) 


Firſt, multiply the Line DB (which D muſt be 
exactly in the Middle of Arch) by 8; and from 

the Product ſubtract the Line AB; the Remain- 
der divide by 3, the NIP. 1s the Lengrh of 


the Arch nearly. 

"BD = 10. 29 
8 

82.82 

AB= 18 1 2 5 


3) 64. 5 


— — 


21 44 Arch Line ADB. 


7 find the Si of a | Segment of a circle in At, 
or Wine Gallons. (Fig. II.) 


Square the Line DC, aſually called the Verſed 
Sine, and multiply that Square by. 4; to this Pro- 
duct add the Square of half AB, and extract the 


ſquare Root of the Sum; then multiply that Root 
by DC, and divide the Product by 212 for Ale, or 


173 for Wine Gallons. 1 DC 


— 
— 4"; s b Bm nn Ge” = l * 
woe oe or oro — — er = ors ts ce * — 2 3 ” — x — 1 : — - 
— . —— — 3 CT. S ——— —— — IE, WO - - — — bf 
> * * eG - 1 #5 on " — b — * - co —— 
F * — ap * - — — — — * 
2 4 N — - 
C 5 g > 
= — < — . 1 a 


el * £ OPS . 2 8 —_ — 5 
e ITE: 7 
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CEE . Half A329 
5 9 


, — — 
— 


| 81 


10. o 
82 

91.0000 (9.539 
81 5 PEA 

185) 1000 

925 
1903) 7500 
5709. 


1906g) 179100 
8 . 


(1479) 


9.539 Root 
5 : DC. 


212) 47. 595 ( 224 Area in Ale Gallons | 


424. 
: 529 
224 
1 
1 


207 


The 


: + wk * * p ws 7 * mr * 2 Los Aline tad n S * 4 * BE OT WOO 4 * 2 * D - " N * . 
*. Po or CLAP aig Yon Berta once — IN IE ET ITY * * 5 N * 4 Eos td Eos bo be 1 9 a f | : OOTY . 8 7 g . nme r , 
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— * 'Þ Segment of a Circle being grven, to find the 
Diameter of that Circle, (Fig. XXIII.) e 


Multiply half the Chord Line CD by itſelf, and 
divide the Product by the Verſed Sine EF; to 


the Quotient thence ariſing, add the Verſed Sine 
Ex, and the Sum will be the Diameter of the 


Lin; 
Half CD = = 12 
©, 12 
- 4 
SHINS 
EF = = = 6) = : 
Add 6 =EF. 


3 the Diameter. 


E 4 the 4 if a Seftor of a Cirde, (Fi is II L) 5 


7 in Ale, or Wine Gallons, 


A Sector of a Circle, is 4 Portion thereof com- 
prehended within two Semi: diameters, and a Part 5 
of its Circumference. e 
Mu-uvltiply the Semi -· diameter (A 8) by half the 
e ee (BC), and divide the Product by : 


: 282 for Ale, or 231 for Wine Gallons. 
AB S2 28 
Half BC ae 22 7, 


56 


282) 616 (2. 18 Area in Ale clan 


8 
520 
002 - 

2380 

256 


— 


A 1 „ 


= 2. 
es 8 2 2 


„ 
3 1 28 — 
- . — 8 2 


aura. 


. — 425 


? 

f 
pt 
$4 


— 


— 3 5 — 4 m " 2 « — 
PS <5 — - a " __ p * 1 * 
F w ᷣͤ v . oor oo 
po FOI > ws = Rn — $45.24 vv. eos. go T ” 2 


„ 


—— wry . 2 4 — wn. «+. >a 
— 7 * * — 7 x * 
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Of an ELLIPSIS. zh 
7 he Tranfoerſe and Conjugate Diameters, 6 of an 


£ N being given z 7o Ind the C ſreumſerence 


IF): 
"Taa the ſquare of the Tranſverſe Diameter 


(AgB), to the Square of the Conjugate Diameter 
(CD), and extract the ſquare Root of that Sum; 
then double the Root, produced by the Extrac- | 


tion, and add thereto one Third of the Conjugate 


Diameter, and it will give the Circumference 
within leſs than one hundredth Part of the Whole. 


AB=40 CD = = .30-- BO Root. 
#3 5 8 


1600 900 100 Doubled. 


2 | TT, 10 One Third of CD. 


2 2560 ( 50 Root 110 Circurnference. 


2 0 find the rea of an ; Blipfs, in ; Ale, or Wine 


"Gallon: 


Ale, or 294 for Wine Gallons. 


Let the Tranſverſe Diameter be 40 Inch . 5 an nd. 
[% onjugate Diameter 30 Inches. 


40 
30 


294) 1200.00 5 (a 05 Areain Wine Olla, 7 


2 
5 2400 
2392 
—_ 


__ Multiply the Tranſverſe and ODER Hams, 
ters together, and divide the- Product by 3 59 for 


| 
_ 
f 


Th 
2 : 
Af 

* 
3 
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Of «a TRIANGLE. 


To find the Area of a a 7. riangle, in Ale, or Wi ine 


Gallens. (Fig. V.) 
Firſt, find the Perpendicular (A D) by applying 


4 String, or ſtrait Ruler, to the Angle (A), and 
moving it to and fro, till the ſhorteſt Diſtance be- 


tween the Angle (A), and the Side (BC) be found, 
that Diſtance i is the Perpendicular, _ 


Mlultiply this Perpendicular, by half the Baſe 
| (BC), or half this Perpendicular, by the whole 
Baſe (BC), and divide the Product by 282 for 


Ale, or 231 for Wine Gallons. 


INE RES Irs 
7 = 74 


2625 
1 
6125 ms 
"206 6238. 75 (22, 1 Ale Gallons 
IT 24 
59 
. 
347 
282 
* 
564 
91. 


But it may ſometimes happen; chat the Perp- 
1 cannot be conveniently taken: In this Pale 
do thus: Add all the Sides together, and ſrom half 
the Sum, ſubtract each Side ſeparately. Then multiply 
the three Remainders into one another, and the lat 
Product multiply by half the Sum of the Sides, ext: ad 
the ſquare Root of this laſt Number : This Root is to be 
divided by 282 for le, 231 for Wine Gallons, 
Dons Ss as Ex- 


© er 
* - . < ng 2 
s — 


— EAA EE BOY 
* 4 * * — 1 * 


* 


* ani co # # 


2» 


2 Y.. 
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EXAMPLE. 
From 200. 5 200.5 200.3 
Sides. Subtract 102. 124. "276 


102 

124 

0 98. 76 255 
2) 401 8 V 


—— 


— — 


200.5 half Sum. 40 26 
6895 


P ee en 


e, 
5 
150% 0 


n T7 | 
200.5 


90744375 | , 
38429775000 5 | 
"if oe 33525849 4375 ( (6206; a, i 
222) 252 . Area. : 
244 7 288) 6206. or (22.01 
14406) % —— 
74436 77 
— 3836, 


1244200 1141343 —— 
on e 291 


* — 27 — * 


. ——— 


: _ — 1 l 
* INI 4 — As I CI gt; on 0 * : 
N=? „j — — — — — 
- S A x ee Jy waa — 5 - i. — — N 
— . yo ” > 2 D * 7 5 "ones, e * 2 * 11 ” + er : 4 
* * —— = . a © 2 Wo. „ * — A. 4 * A - . 
t * — ; = 1 Ak — 1 . : * 3 
: r 2 S nn 9 8 . * — - nö . 1 
. : : — — — FR — c — — —8 . — 6 
0 9 1 _ : 63 om: . — — — — —— — — > 
: — — —— _ _ — — — 
2 ka 8 — * - * 7 s — — — 
Pe 4 3 7 > « +< 1% — as a * - # * — ” - 
+ SLRs 3 I L of ne EL #9, — 2 > — DAE ES at” þ N 22 0 
2 p — S —— Tet 6 5 = „ — hy — —— 2 28 — py ** „* — = 5 > * 88 
we * . 2 = al * & — —— 0 — : a 
4 , 8 — : 7 - . WS 
8 r AS Ds * 7 * 
F 3 — — * 5 — i — 
5 5 


1241381) 2418275. aa 
e 1241381 . 
1176894 „„ 
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fred. (Fig. VI.) 2 


Let it be required to cut off a third Part from 


the Angle C. Divide the Side oppoſite to the 


Angle into three equal Parts; then a Line drawn 


from C, to the firſt of thoſe Parts, either towards 


A, or B, as CD, cuts off the third Part required. 


u if it be required to cut off a Part from a Point 
given in one of the Sides, ſuppoſe a third Part by 4 
Line drawn from the Point E. Cut off as before, 

a third Part from the Angle oppoſite to the Side, 


on which you would have the triſecting Line to 


fall, towards that Side on which the Point i is given; 
then from the given Point E, draw an occult Line 


to D; (the Point which cuts off the third Part of 


the Triangle) then draw another occult Line paral- 
lel to ED, from C to F; then the Line drawn from 
Eto F, cuts s off a third Part of the . 1 e 


Of a SQUARE. 


E he Side of a Square being given, to find the Diago- 
1; or which is all one, the Diameter of the Circum- : 


ſcribing Circle, (Fig. VIE) 
Multiply the Side of the Square by 1 414. 


Let the Side of the Square 8 given (AB) be 47 


Inches. | 
1.414. 
at 
1414 
856 


4 — — 


57. 974 = Diagonal AD. 


The Difference 1 the Side and At ＋ a 


Square Pug given; to fand the Side of the Square. 
Multiply 


48 
To cut off _ a T angle any He we de- 


7 
9 


0 n 


We" 2 — — - <w- Y "4-H - 947 4 2 
TTT 
2K Ren, gt nn 5 . * . * % 25 


W HE 
n 
ee 


= 1 ol 
w rr 
2 s 
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| Multiply the given Difference by 2.414 
Let the given Difference (AC) be 17 Inches. 


2.404 
Thy 


— 


16898 
2414 


— — Bo 


| 41 038 


Poe Side of a 8 being given, to to fud its 28 in 
Al, or Wine Gallons. 7, 


| - Multiply the Side by itſelf, and divide the Pro- : 
” duct by 282 for Ale, or 2 1 for Wine Gallons. 


Siven Side AB = 
ors 


41 
164 


i 282) 1661 0 255 Area i in | Ale Gallows. 


©1410... 


2710... 
9 72 0 
1692 


* 
' Of an OBLONG. 


he Sides of an Oblong tx gives, to fond the 


Diagonal (Fig VIII.) 


Add 


9 — — Rena. 


8 i 

5 
, 5 
15 
LT 


| 
| 
| 
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The Young rut? N 


Add the Square of the longeſt Side AB, to the > 
Square of the ſhorteſt Side AC ; the ſquare Root 
of the Sum, 1s equal to the Diagonal 8 


Longeſt Side AB= = 201 
N 201 


20 
4020 


40401 


Shorteſt Side AC = 82 EE 
82 . 5 1 
5 164 5 — 
A 
6734 i 
40401 Jace, 
47146 (111m Diagonal AD. 
„ „ 2 
41) 71 
41. 
427 3026 
2989 


36 


The Sides of an Oblong 1 given, 70 nd the 
Area, in Beer. or Wine Gallons, 


| Multiply 
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: Multiply the longeſt Side, 6 the Shorteſt; and 
divide the Product by 282 for rer, or 231 for 
Wine Gallons. 


. Longeſt Side 201 - 
Shorteſt Side 82 


—— — 


"ROE 
1603 
282) 184125 (58.4 44 Area in Ale Gallons. 
— 410 
77 
2256 . 5 


1260 „ * 


TR 
1128 


192 


074 RHOMBUS. 


25 find the Area of a Rbonbus, in Ale, or Wine 
Gallons. (Fig. IX.) 


Find the Perpendiddith & AC, by the Directions 
given in the Triangle; then multiply the Side of 
the Rhombus, by this Perpendicular, and divide 
_ pe Product 1775 282 for Klee or 2 22 for Wine Gal- 
lons. 


Side 
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Side AB = 121. 
Pep. AC = 109. 
r=" 
.-\." $220 

382) 13189 (46. 76 Areain Ale Gullrs 


ö 1128 
1909 


1692 


1960 


1900 
1692 
268 


074 RHOMBOIDES. „ 
Tt 0 \ fg the Area 75 a e in uh; or Win 


8 . Gallons. (bg. X.) 


Multiply the 2534 Side AB, by the Perpen- | 
dicular CI, found as before; and divide the Pro- 
duet by 282 for Ale, or 2 37 Lag Wine Gallons. 5 


5 = 15 
CD =. 3 
376 
„ 1655 | 
230) 17999 (73 67 Area in Wine Gallons 


of 
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Of a TRAPEZIUM. 


To find the Area of a Tri rapezium, 1 in Ale, or ine 
Gallons. (Fi 18 XI. ) 1 


© ix with a Nail, or ocherwits,” a chalk'd Line, 
in the moſt acute Angle A, and carrying the other 
End, to the oppoſite Angle, ſtrike the Line AC; 


this Line is call'd the Baſe: To this Baſe, take : 


two Perpendiculars, from the other Angles, as 
BF and D E; the Sum of theſe Perpendiculars 
multiplied by half the Baſe AC, and the Product 


divided by 282 gives 8 85 or by 2 31 eives Wine 
by Gallons. 1 1 
BF EPL 


"DE = = -. bs 
1 47 55 
„ 
282) 15141 (53-69 Area in Ale Gallons. 
),, + 
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- Of Regular POLYGONS, 


Regular Polygons, have their Names from the 
Number of the Sides, or Angles, which are equal: 
Thus a regular Polygon of five Sides, (Fig. XII.) is 
calPd a Pentagon; of fix Sides, (Fig. XIII.) a Hexa- 
gon; of ſeven Sides, (Fig. XIV.) 4 Heptagon, &c. 
The Method of finding the Areas of all regu- 
lar Polygons, is the ſame, viz. Firſt of all, find 
the Center of the Polygon: Thus, if the Polygon ; 
be of an even Number of Sides, draw a Line 
from any one Angle to its oppoſite Angle, the 
Middle of that Line is the Center of the Polygon. | 
hut if the Number of Sides be not even; then 
draw two Lines from any of the Angles, to the 
Middle of their oppoſite Sides, and where theſe 
Lines interſect each other, is the Center. 
PFrom this Center, meaſure a Perpendicular to 
the Middle of one of the Sides, multiply this Per- 
pendicular into half the Sum of the Sides, or the 
whole Sum of the Sides into half the Perpendi- 


cular, and divide the Product by 282 for La or x; 


2 31 for Wine Gallons. 


(Fig. XII. ) 50 = one Side 
— Number of Sides. 
17.2 2 = Half eren pute 
JJ 8 
1750 
250 


282) 4300.0 (1;. 2 Area i in Ale Gallons, 
n 


| 52 | 
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| (Fig. XIII.) 39. 7 = one Side. 


52 Number of Sides. 


238.2 
17.2 Taff Perpendicular. 
4764 
16674 
ht 
231) 4097. 04 075 7 ; Wine Gallons. 
7%: „ : 
1787 
ä 
170 
8 
55 334 : 
as 
741 3} 


(ig xv.) 60 = = one Side. 15 


= = Number of Sides. 
2) 420 3 
210 Half 5 of Sides. 
51.2 Perpendicular. - 


— 


„ 
420 
. 4 1260 
282) 130620 46.3 A. 6. 
, Sg 
1752 
3692 


"900 _ 
846 
54 
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The Side of any regular Polygon being given, to 
* the Area i in Ale, or Mine Gallons. 


Multi] ply the Square of the Side, of the given 
. poly n by the Tabular Number correſponding to 
the Number of Sides, of the ſaid Polygon; the 
Product: is the Area, in Ale, or Wine Gallons. 


Number of Sides. Ale. Wine. 
Fr 06101 6077 
3 009212 5611245 
Seven 012888 | 015733 

Eight 017121 | .o20899 
Nine . 021921 | 026760 
Den -þ..025280-1 033302 
Eleven | -033210 0405 
Twelve | 1.039700 048464 


Let the Area of the fve-fided Polygon ( Fi ig. XII. J: 
be required, in Ale and Wine Gallons, whoſe Side 
"= 1 S 50 Inches. 

50 = Side. 
50. 


2500 = = - Square of the Side. 


Tabular Number 006101 07447 
1 2500. | 2500 
03050500 0372 3500 

0122022 014894 


A. G. = = 15: 252500 W. 6. = 18, 617500, 


FG 


* 
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Of Multangular Figures. 


The Content, of any ſtraight lined multangular 
Figure, may be found, by dividing them into ſe- 
veral Trapezia, or Triangles, as may be found 
moſt convenient : The Contents of which being 

added tcoether, will give that of the Figure pro- 
poſed : Thus in Fig. XV. by drawing the right 
Line BC, the propoſed Figure, is divided into the 
Trapezium BCD E, and the Triangle ABC; the 
Contents of which may be found as 5 follows, 


Now, al the foregoing Fi igures, are ſuppos'd to 
be the Bottoms of Veſſels, whoſe Sides are per- 
pendicular thereto; Werfer when the Area is 


BD 266 
Half Sum 20 of Perpendiculars. 
1320 = Conteai of Trapezium. 
95 I 120 = Content of e 
2440 > (8. 65 Area in Ale Gallons. 55 
2256 | | 
| 5 
1692 
1410 
CG = 11 „„ 
EH = 29 Half FC = = 20. 
2 40 : = 120 | Content nt of Triangle. | 


found, 


4265 


p — PP Nenne Nr G 
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found, the Quantity of Liquor in the Veſſel is 
found, by multiplying the Area of the Bottom, by 


the Depth of the Liquor. 


But as Veſſels are ſeldom made with that geome- 
trical Accuracy, which this Art requires ; it will 


be neceſſary to ** down the Methods us'd in . 
tice. | 


_ The Pradical Method, is (when Veſſels are fix'd) 


to tabulate their Contents: Such as Brewers Tuns, 
Brewers Coolers, Diſtillers Backs, Sc. But in 
thoſe Veſſels, which are us'd for working Liquors, 
the wet Inches are not eaſily attainable ; ; there- 
fore thoſe Veſſels are tabulated backward, as will 
more plainly appear, by the following Examples. 


Here, firſt of all, is to be conſider'd the beſt 


Method of taking Dimenſions, which in Figures 
approaching nearly to Oblongs, is to take the 
Length in ſeveral Places, as ſeem moſt convenient, 
then add all theſe Lengths together, and divide 
the Sum by the Number of Dimenſions; and the 
Quotient will be the mean Length. The ſame 
Method is to be us'd for the mean 1 Breadth. 


But in this Caſe, ten Dimenſions are uſually ful 


cient for a mean Length, and as many for a mean 
Breadth, which are moſt commogioully taken in 
this Manner. 5 
Leet there be a Brewer J working Tun, whoſe | 
| Top, or Bottom, is repreſented by Fig. XVI; 
here the. Lines AB, CD, EF, GH, repreſent 
the Dimenſions taken at the Top, and Bottom, 
which are eight in Number; the other two Dimen- 
ſions of the Length, are to be taken cloſe to the 
Sides AB and GH, at about half the Tun's 
Depth. The Lines AG, IK, LM, BH, repre- 
ſent the Breadths taken at Top, and Bottom ; the 
other two Breadths are taken cloſe to the Sides 
AG and BH, at about half the Tun's Depth. 


Ard 
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And here it is neceſſary to obſerve, that if there be 
any ſignificant Diſparity, in the Diagonals of the Tun, 
tt is beſt gaug d as a Trapezium. 

| Now, ſuppoſe the Lengths, and Breadths, taken 
25 before, to be as follows. 


Lengths: | Breadths. 


120. 4 19 85 75. 1 
120. 35 | 0 | | 75. 4 
120. 6 „„ LE 
120. 3 wo „135. 
120. a 
„LQV˙ö 
120. 1 V 
120. . . | 74. 9 
VṼ INE 
120. 0, ”= 75 2 


, Mean Length 120. 4 1 | Mean Bieadth 75. 1 7. 


De Here the Diviſion, FO the Number of Dimen- 
ſions, (viz. 10) is ſaved by cutting off a Decimal 
more in the Sum, than is in either of the Dimen- 
ſions: And in the following <p the ſecond = 
Place of Decimals may be rejected. 


120.4 Length. 
21. r= Breadth. 
EY 
60 
1 8428 =” 
282) 9042.04 (32 06 Area in Ale Gattons. 5 
"16. 


* Japon Inches deep. 


582 ves Content in Ale Gl. 
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Our next Buſineſs is to form the Decade of this Tun; 
which may be done thus: 
At the moſt convenient dipping Place of the. 
Tun, cut a large Notch on the Side thereof, and 
at that Place meaſure the Depth of the Tun, ſup- 
poſe 40 Inches; then let ſo many Gallons of Li- — 
quor be poured into the Tun, as may cover the 145 
Bottom, or rather more, ſuppoſe 16 Gallons; and 
at the dipping Place aforeſaid, take the Depth of 
Liquor, ſuppoſe . 5; this being ſubtracted from 40 
Inches, the Depth of the Tun, leaves the neat 
Depth 39.5; which multiplied into the Tun's 
Area, and the Product added to the Fall of the 


Tun, (16 Gallons) will give the whole Content of 5 
1 the Tun! in Gallons. 


32. ob Area. oe 
39.5 {EM Depth, 
Too 
28854 
818 


1266. 370 5 
16.000 Add. 


— 


N 12 2 282 2.3 70 Whole Content in ale Gall. 


Now, 1 32 Gallons are contain! d N 
Barrel of Ale, and 36 Gallons in a Barrel of Beer; 
the whole Content is to be divided by 32 to find 
the Quantity of Ale Barrels, or by 36 to ſind tlie 
Quantity « of Beer Barrels, in the whole Content. 


Ex AM LE. 


32) 1282 (40 
VC 
Remains l 02. Ale Gallons. 


* 
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36) 1282 (35 
„„ 
202 
180 
Remains 22 Gallons or 2 Firkins, 4 Gallons, 
Therefore the whole Content of this Tun in Ale 
_ Meaſure is 40 Barrels, and 2.37 Gallons; and 


In Beer Meaſure is 35 NP 2 Firkins, + 37 
Gallons. | 


The DECADE. 


Area in Gall, Cont, in B. . Barrels Cont, in A Bar. 


Whole Depth 40.0 32. 6 5 35 * + 37 40 0 . 
| Es ia | 5 75 

| —— Cont, of Fall Cont. at ten Inches. Cont, at ten Inc. 
| Neat Depth 3965 | LC LEM . F. 8. 


. 8 . 8 10 © 0.6 


| Now to J. 45740 this Tu un, it nl that it may be 
gauged by the dry Unches. Subtract the Area of the 
Tun in Barrels, Firkins and Gallons, from the 
whole Content, and again from the Remainder ; 
and ſo continually, until you arrive at the Fall of 
che Tun: Here the Area of the Tun in Beer is 3 
Firkins 5.06 Gallons; and in Ale is 1 Barrel and 
.06 of a Gallon; which, by a continued Subtraction 
will form the following T ables. 


WE "SIS = ig 
EA e 8 
© i O© Oo 
| 222 
. 
8 82888 900 P09 0 Wood ng NG erde ede ee = © 
n Tr OY ⏑ OD SHS S AIS 86 SS A8 28 8 wk, | 
IND IO c eat 23 oo / 22 >” EL." | 
N J . OH HO | | nee We WM OMA a no An WARNS Ws. wi = n O | 
D 8 -_ 8 e e ec e O O O c — OO wm OO τ e NS A | 
S 2 — Ro REST) . 2 * 8 0 9 RS VO ES... n--- 00 — O wes | 
AQ n_ | | | 5 O U 2 | 
AN Fl 2 4 = 2 | 
od — = ” & ” _ 125 Dy Q W os Ee 8 8 = . — 8 Far 8 5 | 
5 — 3 iii 5 8 5 FER _ . = 
© Ay tone 5099959 0000085850853 88 88 3833 88 88 58 8 8 8 
1 FSS RGA IG vn winnd eng AS 8 1 
8 Q [x N Oed = Onmm mY ON 0 GON w QOH A 8 = J 8 
eD J j 00 Re ww. wy — SS 
Þ * F > mw On... Ww- W-- N N „ mw #2 go D E 
4 8 5 _ 3 
D BY - „ : 5 
= K „ ow T © © ©. Ts 
"0 | 4 waz9 
0 
— 222 
74 8 
48.8 
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(the Area) produces 16.03 Gallons, to which add 
16 Gallons (the Fall of the Tun) the Sum is 
32.03 Gallons, or 3 Firkins and 45.03 Gallons, 
which 1s the ſame as 1s found in the Table at 39 
Inches. 
In tabulating a Tun, much Labour i is ſav” 4 if 
inſtead of writing the Area, at every Inch, there 
be ſet down on a ſmall Piece of Paper the ſaid 
Area; and move it downwards as you ſubtract; 
then the Table will appear fair. 


Inches 
Full. 


— mt, 


Inches 
20 


5 44 2 
. 


N 27 wy 
TOs 
30 
3 


„ e 


e ee 


Let us now tabulate this Tun in Ale, whoſe 
„. E. 8. 
Area | 8102. 47 


A L E G A CL 0 N S. 
„ G. 
2.37 
2.31 

2.25] 
2,19 | 
2.13 
1 

2.01 i 

1.95] 
1.89] 
1.82 

1.78 
171 
1-59 
1.534 
1.4714 
„ 
135 
1.294 
4443 


4 ö — 
A 
F: 
3 
70 
2 
F . 
1 
52 
* 
1 


— — 
— 
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The Examination of the Ale Table, is the wil 
ſame as of the Beer; 32.03 Gallons being in Ale 


Meaſure, 1 B, o F, 0.03 G, or one Barrel, and 

three hundredth Parts of a Gallon. 

However, as an Error may ſometimes happen 

at the Beginning of a Table, which if not timely 
corrected, will cauſe an Error throughout; the 


Operation will be more certain if it be examined 
at every ten Inches, by ſubtracting the Content at 
ten Inches continually : Thus, e 
B E E R. ALE 
8 „ „ ; 
i ©. 40 0-497. a, 
7. > 5.6 h „ 
26 2 7.77 30 0 i 77 at 10 Inches. 
8 3 5.6 f 
17 3 1 20 0. 1. 17 at 20 o Inches. 
J 0.06. - 
8 3 5.57 10 © 0.57 at 30 Inches. 


75 Gauge and 7 abulate a Brewer” $ v. 


Leet us ſuppoſe ( Fig. 16. 1 to be a Codler, whoſe 


Dimenſions are as follow. 


1 94.2 


_ CD 945 
GH 94. 


mY 377. 0 


— — — 


94. 2 5 Mean Length. 


AG 50.2 


49 97 5 Mean wah,” 
94. 25 
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94.25 Length. 
49-97 Breadth. 


65975 
84825 
84825 
37700 


282) 4709. 6725 5 (16, 70 Area! in Ale Gallons. 


282 


1889 
1692 


I 


27 


| Whereas Brewers Worts, having lain ſome 
Time in the Cooler, have a conſiderable Settling; 
it is uſual to allow one tenth Part; which muſt. 
be taken from the Area before it be tabulated : 
Thus, Fn 
16. 70 Ares ö 

1 121 Subtract. 


00 1 15.03 Neat Area at one eck. 


1 .50 3 Neat Area at one Team of Ro PR | 


5 The Cooler bing om by hs wet ROW On 
it is to be tabulated forward by the continual Ad- 
dition of its Area, on one Tenth of an Inch, vix. 
1.5 Gallons; the other Decimal Places being in- 
| conſiderable i in this Caſe. 1 _ 
: 1 
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00 0:0 


Beer Table. Ale Table. 


Inch. | B. F. G.] B. F. G.] Inch. | B. F. G. B. F. G. 


Now 


1 


611 2 O. 01 2 6.0 


— — = 


5.1]2 0 4.512 1 4.5 
5.22 0 6.02 1 6.0 


6,012 1 G0 3 20 


5.02 0 3.002 1 3.0 


7 
O 
pan 

88 

E 
Oo 
50 
0 
* _ 


0 
— 

— 

Q 

n 
— 
oO 
a 

O 
I 
+ 
&Q 
©: 
ww 


O 
2 
er 
& 
--© 


— — | 


©0000looo0Oo 


2 4 OP RD O = aoy oo Ro 


SAA 


1.000 1 6.00 O 1 5.0] 4.011 2 6.001 3 4.0 
3.01 1 o. of 1 5.0 


291107511135) 59|2 1750 3 % 
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Now let a dipping Place be choſen moſt con- 
venient to yourſelf, and there cut a Notch, or ſet 
any other immoveable Mark; this Cooler being 
charg'd, dip 1t at this fixed Place ; ſuppoſing it to 


dip 4.9 Ke then let this Wort down into the 


Tun, and dip it there, and ſuppoſing it dips 38 
dry Inches, oppoſite to which in the Beer Table 
of the Tun, 1s 1 Barrel, 2 Firkins, 1 Gallon. Now 


ſeek in the Beer Table of the Back for the neareſt 
Content to this, and againſt 4.3 Inches, there will 
be found 1 Barrel, 3 Firkins, 1.5 Gallons, There- 


fore the fixed dipping Place is diſcovered to dip 
6 too much, Conſequently, whenever any one 


dips at this Place, .6 mult neceſſarily be ſubtracted = 
from that Dip: And this as a Memorandum is to 
be put under the dipping Place in this Manner, 
 —0.6: But if the ſame was to be added, it mult 5 
be marked thus + 0.6. 


In Victuallers Backs, the wk Part of the Area - 


is not ſubtracted ; and as they are ſmall, the Depth 
in the Middle is ſufficiently near; which being 


taken, it is to be compared with your dipping Place: 


Thus, ſuppoſe the Depth in the Middle, to be 


3.8 Inches, and at the dipping Place, 2.6 Inches; 


the Difference 1.2 is always to be added, and 1s 
to be mark d on the Cooler, thus mad 1.2. | 


To Gauge 4 Cylinder, (Fi is. xvIL) 
Multiply the Area of the Baſe, by the Deprh. 


Let the Diameter AB= 28.8 Inches ; 3 then the. 
Area will be 2. 31 Ale Gallons. Pe 


33 "Ares = 2. 31 e 
Depth CD = =-.:.90 Inches. 
609. 30 Content in Ale Gallons. 


"5-0 


7 
2. 
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7 Gauge a Cone. (Fig. XVI) 


Multiply the Area of the Baſe, by one Third of 


the Atitude. 
Let the Diameter AB be 28. 8 Inches, the 


Depth CD = 30 Inches, as in the laſt Example. 


2.31 Area in Ale Gallons. 
10 one 3d of the Altitude. 


> Es. —— 


23. 10 Content in Ale Gallons, 


7 Gauge a Pyramid. (Fig. XIX. 5 


| Cones and Pyramids require the ſame Method - 
bf Gauging, viz. multiply the Area of the Baſe, 


by one Third of the Altitude. 
Let Hg. XIX. repreſent a ſquare Piranjd; the 
Side of whoſe Baſe is 16 Inches, and Altitude * : 


Inches. Rs 
| 18 side of the Baſe. 
RE 16 ; 


282) 256.000 (. 90% Area in Ale Gallons, | 


905 Area. 7 
11.3 one Third of Deg,” 
5 TTY 3 
T3 907 

1 
70.2401 2491 Content, e 
3 e 
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hut it ſometimes happens, as in this laſt Ex- 
ample, that' the third Part of the Altitude, or 
Depth, cannot be truly taken: In this Caſe the 
ſhorteſt, and moſt exact Way is, to multiply the 
Area by the whole Length, and divide the Product 
as in the following Operation. 


907 Ac 
34 Ee Length, 


"Jad 
272 * 


3) 30. oy 


10. 279 Content. 


ER may not | be i improper here to Ne a Pyra- 


id, leſt the Learner may not be already ac- 


quainted therewith. A Pyramid is a Figure whoſe 


Baſe may be in any Form, whoſe upper End terminates 
mn a Vertex, and all right Lines drawn from the 
Edge of the Baſe, to the Vertex, will equally touch the 
Side of the Pyramid. Hence it appears a Cone is @ 
: Pyramid, and requires the ſame Method of Gauging. 


Of Pyramids ſome are right; that is, when a 


Perpendicular being let fall from the Vertex to the 
| Baſe, paſſes exactly through the Center of the 


Baſe; (as Fig. 19.) Others are oblique, that is, 


when a Perpendicular being let fall from the Ver- 
cex, paſſes not through the Center of the Baſe; (as 
big. 20. ) But the Method of Gauging is the ſame | 

in each of them; the Perpendicular CD ad al- ; 
Ways the Altitude of 2 P yramid. 5 


: 
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2⁵ ber the Fruſtum of a Cone, or Pyramid. 


There are as many different Kinds of Pyra- 
mids, as there are different plane Superficies ; and 
the Fruſtums of each of them may be gaug'd 
in a different Manner: But to lay down many 
Rules would appear tedious to the Learner to prac- 
tice, ſeeing one general Rule may be delivered 
that will anſwer the Purpoſe, Let the Area of 
the Bottom be multiplied by the Area of the Top, 
and the ſquare Root of the Product extracted, 
then to this Root ſo found, let the Areas of the 
Bottom and Top be added, and this Sum multi- 
plied by one Third of the EDEN, will Produce 
the Content. 

Let (Fg. XXI.) be the Fruſtum of a Cone, 
ſtanding upon the leſſer 8 


Diameter A Bom: 26. 8 the Area: in Ale Gallons is 2. 00. 
N Diameter C D = 32.9 the Area in Ale Gallons is 3. O 1. 
- Mean Area in Ale Gallons i is 2; 85 —. 


3.01 Greater hes.” 1 


= 2 00 Leſſer Area, 5 SE "4 earn the 
6.0200 (2.45 Mean Area. 746 Eg 
44) 202 f 92. 55 Ler- 
EE; TE © 
485) 2600 
22425 
175 


15 But the Fruſtum of a Cone may be gag d: more 
expeditiouſly thus: Square the Sum of the top and 
K bottom 


MO at < 
4 = * * 
9 r Sy < « 
6—́— —— ooo, p 1 r 3 
moos 7 $1 T - i — — 2 A a * : 
2 7 nl a * * = — * 
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bottom Diameters ; and from this Square ſubtract 
the Product of the top and bottom Diameters; 
multiply the Remainder, by the Depth, and di- 


vide the Product by 1077 for Ale, or 882 for 
| Wine Gallons. 


ExAUrI Z. 
26. 8 = Bottom Diameter. 26.8 
32.9 = Top Diameter, -4*Y 


59.7 = Sum. 1 5 | 2772 
3 536 
e 804 
4179 ö 
VV 881, 72 = Produf, 
205 „ 
3564. o 
881.72 
2682.37 


= Depth. 


bog | 
. 


1077) 88 528.2 21 1 (82 18. The whole Content in Ale Gall, : 


8616 
ory 
4760 


2042 

1077 
9651 
8616 


V 
j 8 


= 
22 
2 
: : 
4 4 
* 
* 
2 
28 
oi 
Sel 
: 5 
* 
K. 
98 
1 
; 380 
5 
tz. 
»! 
555 # 
8 
FE 
7 
£7 
Hi; 
4 
* 
* 
* 
» 
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In like manner may the Content of any ſquare 

Pyramid be determined; the Operation being in 

every Reſpect the ſame, excepting that of the Di- 

viſors, which before were 1077 for Ale, and 882 

for Wine Gallons, will now be 846 for Ale, and 
693 for Wine Gallons. 

Hut it has been before obſetved, that few Veſſels, 
if any, are made with that Accuracy which Geome- 
try requires ; the practical and moſt certain Me- 

thod, therefore is, to tabulate thoſe Fruſtums in 
the following r i 

Let Dimenſions be taken in this Middle of every 
4, 6, 8 or ten Inches, as ſeem moſt convenient; 
and find the Areas in Gallons agreeing to thoſe 

Dimenſions ; the Sum of all which multiplied by 

the Diſtance of the Diameters, wil give the Con- : 

tent of the Veſſel. 

Now, Veſſels of this Kind, beigg uſually ſmall, - 

are for the moſt Part gaug' d by wet Inches; and 

therefore tabulated forward. Admit then, the 


Diameters be taken in the Middle of every ten 


Inches; for the lower ten Inches, add the Area 
agreeing to the Diameter, taken in the Middle of 


the ſaid ten Inches, ten Times; for the ſecond 


ten Inches, add the Area agreeing to its Diameter 
ten Times; and thus proceed to the Whole Con- 
tent of the Veſſel. e ( . AL 


» 3 |. - ak kites from bel Gre: (243, Ms -- 
Diameter at 15 "ws ITN 31.4 = do $2.74 om. 
OS 5 63269 1.2.95. 


NV. B. The Me: 31. 5, is Ss in the Mid- 
dle of the remaining 3 Inches, at the Top. 


. 
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4A TABLE in ALE MEASURE. 


e | Ale Gallons. IInches. Ale Gallons. A 


15 F i 40,00» 


2 4.260 1 4 
3] 6.39 20 45:50 
EA 
%%% 
7 14.9 11 | 24| 66.46 
8 re e, 
9 4: 39427: 4 20]; -- 01g4. 
20-3: $320. 27 64.068 
Ii ie, eee 
32 3--- 180.1417 $9.1 :-.--70488 
13 1---28,50 4-30 þ- 76-90 - 
14: 1--:..30-98: 4 30-95-85. 
25-3449 1-22 4 -. 7680: ..- 
1 . 771 65 5 = 33 7 Oh, 7255 


Ns inckina Veſſels, for 1 Ladies” it is a 1 
commodious to begin taking the Dimenſions from 
the Top; and if there be any Fall, it muſt be 
conſider'd, as is before ſhewn, i in 1 that Inſtance of a 
Brewer 8 Tun. . 
1 Method of Evamining this 2 able, is in this 
Manner. i 
Maultiply each Area, by the Number of Inches 
for which it was calculated * Ts 


0 6„*ù . - >. 


21,0 220 27.40 8.86 

The Content of the loweſt ten Inches, viz. 21. 7 i. 
being compared with the Table, if found to agree, 

then 


. e 


53 


The product 33-8 30 
To this add 45.5 the Content at 20 Inches. 
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then add 21.3 to 24.2 the Content of the next ten 
Inches, and = Sum will be 45.5; which agrees with 
the Table at twenty Inches. Again, to 45.5 add 27.4 


the Content of the next ten Inches, and the Sum 


will be 72.9, which agrees with the Table at 
thirty Inches. Again, to 72.9 add 8.85, the Con- 
tent of the laſt three Inches; the Sum will be 
81. 75, the whole Content agreeable to the Table. 


And here Note, that multiplying by 10 is im- 


mediately perform'd, by placing the decimal Point 
one more Place to the Right Hand. 


But the Quantity of Liquor may expeditiouſiy 


be found, without tabulating: Thus, admitting the 


Depth of Liquor in this Veſſel to be, for e 5 
24.5 Inches. 


Content of the lower ten Inches 2 
. Content of the 2d ten Inches 24.2 


Content at twenty Inches 45 5. 


"Then multiply 2. 74 the Areaof each Inch, in Shs 


next ten Inches, by 4.5 the Jemaning Inches. 


— — 


1370 
1096 


8 | 
—— 


o 


— — 


TheSumwill be 57- 83 the Quantity in the Veſſel. 


It is have: n to inform the Render, that 


the Diſtance of the Diameters, is to be meaſured 

in the Line EF (Fig. 21.) which being ſomewhat. 
inconvenient, it will ſuffice to meaſure thoſe Diſ- 
tances in the Sides AC and BD, if the Difference 


of the top and bottom Diameters be but ſmall. 


But if the Difference be conſiderable, proceed thus : 


* 5 Multiply 
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Multiply the Length of the Side, by the Diſtance 
the Diameter is taken from the Bottom, and di- 


vide the Product by the perpendicular Depth; 


the Quotient will be the Diſtance, to be meaſur'd | 
on the Side. 

Admit, in ſuch a Veſſel, the erpendiicular 
Height be g0 Inches, and the Length of the Side 
62 Inches; let it be required to Gd what Diſtance 


muſt be meaſured, on the Side, to take a Diame- 
ter at 3 Inches from une Bottom. "NE the Opera- 


tion. 


hd Side. trot ad 
555 = = Diſtance from the Bottom. | 


— 


50) 260 


— 


5 = Diſtance on i the Side. 


Thus it is found, that for every 5 Inches! in the 


'P erpendicular, there muſt be allowed 5 2 Inches | 
on the Side. 


Again, let Hg. XXII. be the Fruſtumi of 4 


Pyramid, whoſe Baſe is an Oblong, and Depth 30 
Inches. By taking Dimenſions in the Middle of 


Every | ren Inches, ds are found t to be a as followeth. 


| 5 ) Inches from the . a. 5. „ a dee 
At 15 C Bottom, — 332.5. * 26 Sk 2.99 AG 
+0357 ne VVV 1111 ) 2 


Wi _ one may tabilate this Veſſel, by S con- 


tinued Addition of 2. 4 for the lower ten Inches; 
of 2.99 for the next ten 1 and of 3 T9 for | 
the 1 ten e 


DT Gauge a Shbere.. (Fig. XXIII) 


Multiply the Diameter by itſelf, and that Pro- 


duct again * the e 3 this laſt Product, 
25 divided 
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divided by 538.5 Sives a or 441 gives Wine 

Gallons. 

Diameter AB = 30 
* 


N 
Ys 


— 


__—_— — 


838. 5) 27000. 000 (50. 13 = Content in le Gallor i 
0905 


= 7 be Diener of he Baſe, of the Sane of 2 
Fypbere, and Height of the ſaid Segment being given, 
to find the Diameter of the Sphere. (Fig. XXIII.) 
_ Multiply half the Diameter of the Baſe by it- 
ſelf, and divide the Product by the Segment's | 
Height; to the Quotient, thence arifing, add the 


Segment's Height, the Sum will be the Sphere” 8 
5 Diameter. 
FD = 2 12 


12 


8 f 


6) — 


0 Ald. 


30 = Diameter, 


55 


LY —— 
a — 
ho. _ 


2 — Ho TS —- 


— — —— — > r = 
; - 8 Reo, DD EE SY . 2 
— — — pe — — —— — — — — * 2 
— — — - . — — — — — = — U 
: — . — r — — 
» — 5 — — — — — 5 * 


* 40 
1 
bf 
1 


i 
4 
Wl :t 
1 
1 
A 
j 
4 
Wh 
5 
9 * 
[bs 
"BY 
1 
3 
2 
7 
ik * 
: 


—— ds og, —_ 
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Jo Gauge the-Segment of a Sphere. (Fig. XXIII.) 
To once and a half, the Square of the Diame- 


ter of its Baſe, add twice the Square of the Seg- 
ment's Height; multiply that Sum by the Seg- 


ment's Height, and then divide the Product by 
— 5 for ns or 882 for Wine Gallons. 


Diameter of the Baſe 0 D = 24 Height EF = 
| "TA - 


© 
Q 
8 S SE 


1977) 5616.00 (5.21 = Content in Als Gal 
. RI 


wor 
2154 
1560 
1077 


483 


| But if the Diameter of the Sphere, ad Height 
of the Segment be given: From ſix times the Dia- 
meter of the Sphere, ſubtract four times the Height 
"of the Iegment 1 then multiply the Remainder wa 
| the 
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the Square of the Height, and divide the Product 
by 1077 for Ale, or 882 for Wine Gallons. 


Digmeter AB = 30 | Height EF= 6 
Tk es. 6 


180 
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36 = : Square of the e Height, 
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D Gauge COPPERS. 


To Gauge a Copper, (Fi ig. XXIV.) Firſt cover the 

Crown with Liquor, and then take Diameters, at 

the Middle of every 4, 6, 8, or 10 Inches, as 
ſeem moſt requiſite ; and tabulate as, Is betore 
taught, in the Fruſtum of a Cone. 
But inaſmuch as Coppers, when fix'd, are 
uſually ſo ſet, that the Liquor may conveniently 

run off; the Cock in order thereto, is ſet ſomewhat 
the loweſt, whereby the Liquor's Surface becomes 
Elliptical: The Method therefore of Gauging a : 


Copper, when fix'd, is as follows. 


Firſt, cover the Crown with Liquor; and admit 
9 3 Gallons to cover the Crown; the Cock being at 
1 2 i ONTO... 


10 


4 | 
4 : 
4 

4 

1 
I 4/ 
; F 
441 


* 


76 The Young Gaucrr's Inſtruclor. 


D, the Surface of the Liquor touching at à and o. 
With a String, take the Diftance from 9 to B, 


and ſet the ſame Diſtance from à to A, oppoſite 
to the Cock; the ſame Diſtance alſo ſet 'off, from 
the Liquor's Surface, on each Side, at half the 


_ Diſtance between A and B; then extending a Line 
from B to A, take with a Rule the neareſt Diſ- 
tance from P, to the Line BA, viz. DE, ſuppoſing 


it 44 Inches; from this Depth, ſubtract the Depth 
of the Liquor, that covers the Crown, ſuppoling 
it 8 Inches; the Remainder 36 Inches is the neat 


Depth: Now admitting the Diameters, to be taken 


in the Middie of every 6 Inches, make Marks on 


the Rule BE, at 3, 9, 15, 21, 27, and 33 Inches 


from the Surface of the Liquor ; and ſet off thoſe 


Diſtances upon the Side of the Copper, at the Marks 
D, d, f, b, k, in, parallel to the Liquor's Surface; 
do the ſame upon the oppoſite Side at c, e, g, i, „5 


u; the ſame Diſtances. allo ſet off, at the Middle 5 


between thoſe Places on each Side; then take the 
Diameters bc, de, g, Sc. as alſo their croſs Dia- 
een at N Angles as follows. 1 


| 1 | dle Cal. 
be = 93.50 f 93.3) EC 934) 3 
de = 97.6 8 7.21 LN 9747 5 
fo = 101.61 & J 101.2 E J 10144 i 
„ = 105-7 5 105.1 [4 105.408 
1 == 1c9.6\ 8 Ig 3 109.2 © 
un 113 ·4 ) 5 112.8 1 113.1 A. #1 
'Multipli . 
es | 5 | | a y r 
Diſtance of the Diameters, Sh . 0 e 5 
| To cover the Crown = = 223 1 


Whole Content = = 32 I 6, 66 


Note, The Difference of ha e and 


conjugate Diameters being but ſmall; the Mean 
Diameter is nearly half the Sum of the two Dia- 


meters, as is ſhewn above. 
To 


ry 
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Jo Tabulate the Copper for the dry Inches. 


From the whole Content, ſubtract the Area of 
each Inch of the upper ſix Inches ſix times ; then. 
from the Remainder, ſubtract the Area of each 
Inch, of the next fix Inches ſix Times; and thus 
proceed to the Crown, as follows. | 
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To Tabulate this Copper, for the wet Inches. 


In tabulating a Copper for the wet Inches, it is 
neceſſary in covering the Bottom, to pour in Li- 


quor, at your dipping Place to even Inches, before 


the Diameters be taken; which Depth is here 8 
Inches, and the Liquor at that Depth 93 Gallons, 
or 2 B. 2 F. 3G. to which are to be added, the 


Areas beginning at the Bottom, after the ſame Me- 


rhod as, is before taught, in the Fruſtum of a Cone. 
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The Quantity of. Liquor, which will cover 
the Crown, may be nearly found thus: Add the 
Diameter, at the Top of the Crown, to the Dia- 
meter, at the Bottom of the Crown, and multiply 
the Sum, by the top Diameter, and reſerve the 
Product; then add half the Square of the bottom 
| Diameter, to twice the Square of the Height, 
and ſubtract this Sum from the Product, before 
reſerved; multiply the Remainder by the Height, 
and divide by 1077 for Ale, or 882 for Wine 
Gallons. 

Aſter the ſame Manner, Stills may wy gaug 'd, . 
and tabulated. 


Of CASK GAUGING. 


Caſk Ganging, of all that happens in Praffice, 15 
the moſt arfficult and uncertain, by Reaſon of the Un- 

certainty of the Curviture of the Coſt : This Curvi- 
ture, an expert Gauger may nearly judge of by the Eye 

only; but TI ſhall hereafter lay down ſuch Rules, as 
doll infallibly direct the Learner to this Knowleape ; 
and firſt of all ſhew the practical, and moſt corre? Me- 
 thods of taking Dimenfions. When Caſts are full, you 
can ſeldom attain all their Dimenſions. In a flanding 
Caſe, the Bung Diameter, is moſt difficult to be at- 
tained , in a lying Caſk, the Length. Wherefore, 


0 take Dimenſions in 4 Hing CA 8K. 


25 ake the Head Diameter, cloſe to its Outfi de, and 
add for ſmall Caſks 3 Tenths; for Coſks of thirty, 
forty, or fifty Gallons 4 Tenths ; for larger Caſks 5 or 
6 Tenths of an Inch the Sum is very near the Head 
Diameter within. 
In taking the Bung Diameter 1 by moving 
the Rule to and fro, whether the Staff oppoſite to the 
Bung, be thicker, or thinner than the reſt ; and if it 
be, make an Allowance accordingly. Ty be e, is 
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| Meaſure the Length of the Staff, 
acroſs each Head, meaſure the Depth of the Chimes ; 
which together with the Thickneſs 7 the Heads, being 
ſubtracted from the Length of the Staff, Haves the 


is the Variety of the Curvature of the Caſk. 
fide Lines, (Fig. XXV.) repreſent a Caſk, which is 
the middle Fruſtum of a Spheroid ; and this Caſe hath 
the greateſt Curviture of any regularly made. The 
prick'd Lines repreſent a Caſk, compoſed of the Fruſ- 
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"moſt commodiouſy token with Callipers made for that 
Purpoſe, allowing for the Thickneſs of both Heads 


1. O, of 1.5, or 2.0 Inches, according to the Size of 
the Caſk. But if you have no Callipers, do thus : 
then laying a Rule 


Length © within. 


DT take Dimenſions of a . CAS Kk. 
7 he Head is to be taken as Before; the Bung Diame- 


ter, is beſt taken thus : Lay one Side of a Square over 
the Chimes of the Caſk, that the other may juſt touch 
the Bung of the Caſk, (A Square of this Sort may 
be had 5 Mr. Gilbert, Mathematical Inſtrument- 
Maker on 7 ower-Hill „ then obſerve what each 
Chime of the Caſk cuts on the Square ;, add the Inches 
and Tenths, which the Chime oppoſite the Square cuts, 
to the Inches and Tenths, which the nearer Chime 
cuts; and from the Sum ſubtract twice the Thickneſs 
f the Bung Staff, viz. 0.8, or 1.0, or 1.2, or 1.4, 
or 1.6, according to the Size of the Caſe. 


The Length is to be taken with the ſame Caution, 
that the Bung Diameter is in a lying Caſk. 

The Dimenſions thus taken, the next Confideration 
The out- 


tums of two Cones abutting upon one common Baſe ; 


and of theſe none 1 am certain were ever made: How... 
ever, all the Varieties of Caſts lie between theſe two ; 

and of theſe Varieties, the Spheroid being efteem'd 
none, wwe reckon but three; and the Method Y finding 
bow the Caſk is to be gang d, is thus: © 
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Making a Mark exattly at the Middle of the Staff, 
and laying the Square over the Chimes to touch the 
Mark, obſerve the Diſtance from the Chimes, to this 
Mark at the Bung ; and at half that Diſtance from 
the Chime, meaſure with a Rule the Diſtance of the 
Side of the Square from the Staff, holding the Rule 
Parallel to the upper Side of the Square; then divide 
that Diſtance, by the Diſtance the Chime cuts on the 
Side of the Square, and if the Quotient be about. 23 
the Caſk is Spheroidical , if it be about .28 the Caſk 
7s of the firſt Variety ; if about .34 of the ſecond Variety; 
if about .42 of the third Variety. And by this Means, if 
that Nicety be required, even the Varieties hemſerves | 
may be truly divided. 
Now admit (Tig. XXV.) the Length to be. 46 
Inches; ; the Head Diameter 2 5 Inches, and the 
Bung Diameter 31 Inches. 
Suppoſe that laying the Square over the Chimes, 


the Square touches the Chime at 3.5 Inches, and 


exactly at half Way, between the Chime and the 
Mark at the Bung, the Diſtance of the Side of 
the Square, trom che Staff is 8. 


3.5) 800 4 
e 


— — 


30 


lere the Quotient being near 23, it may be con- 
cluded, that the Caſk is the Fruſtum of a ned oi, 
which may be gauged thus. 

To twice the Square of the Bung, add once the 
Square of the Head; multiply this Sum by the 

Length, and divide by 1077 for Ale, or 882 for 
Wine Gallons. 
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"and at the Place where the Diſtance was found to 
Is now found to be one Inch. 


be.s, 


Bung = = 31 


3* 


40 
0 


82 The Young Gavcer's — 


961 = Square of the Bung. 


625 = Square of the Head. 7 


2547 8 
46 = _ Length. 
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Here the Quotient being .28, one may conclude the Caſt 
to be of the firſt Variety, which i is to be gauged thus. 

To once and three Quarters of the Square of 
the Bung, add once the Square of the Head, and 
one fourth Part of the Product of the two Diame- 


ters; this Sum multiply by the Length, and di- 
vide the Product by 1077 for 88 or 882 for 


Wine Gallons. 


31 = Home: 
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Square of the Bung = 961 


Half thereof = 480.5 
A Fourth thereof = 240.2 5 
Square of the Head = 625 
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. Again, ſuppoſing a Caſk of the ſame Dimen- 
ſions, and the Diſtance of the Square, from the 


Staff, at the aforeſaid Place, to be 1.2. 


3. 5) 1.200 1 
105 


Here the Quotient being .34, one may judge the 
Caſk to be of the ſecond Variety: 3 which may be gauged 


bus. 


To once and half the Square of the Bung, 
add once the Square of the Head, and half che 


Product of the Diameters; this Sum multiply by 


the Length, and divide the Product by 1077 for 


h As or 882 for WIRE IONS, | 8 5 
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Square of the Bung = 961 


Half thereof 480.3 
Square of the Head = 625 
Half the Product = 30 5 
Sum 2454.0 
Length = — 
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9816 
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Here the Quotient being. 42, it may be concluded to 
be of the third Variety; which is to be gauged thus. © 

To once and a Fourth of the Square of the Bung, 
add the Square of the Head, and three Fourths of 
the Product of the Diameters; multiply this Sum by 


the Length, and divide the Product by 1077 for 


Ale, or 882 for Wine Gallons. 
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25 Head. 
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Now, theſe Methods being (as I believe) new, 
I ſhall, to avoid Cavilling, lay down their Inveſti- 


- gation. Suppoſe, then, the Difference between 
the Content of the Fruſtum of a Spheroid, and 
of two Cones abutting upon one common Baſe, 
the Diameters and Lengths being alike, to be di- 


vided into four <q! Parts ; then let 1 


83 = Bung Diameter. 
d = Head Diameter, 


| bee a fourth Part of the Difference of the 
triple Areas of thoſe Caſks, (the common Fa- 
tor . 854 being rejected out of each Term) will 


be . 7 — 3 which being ſubtracted three times 5 


ſucceſſively, from the triple Area of the ſpheroidal 


Caſk, viz. from 2 DD + dd (where alſo the com- 


| mon Fraftor . 7854 is rejected out of each Term) 
will leave at the firſt Subtraction, 


1.75 DD +.25 Dd + dd, for the firſt Variety. 
' Secondy, I.5 55 88 5 Dd = dd, for the ſecond 


Variety. 


Third, 1.25 DD + 75 Da dd, bor the 


third Variety. 


Lofty, DD + Dd = dd, for the Froſtums of 


twẽo Cones. 


Or the Contents. of Caſks may be ſand thus : 


Take the Difference of the Head and Bung Dia- 


meters; and ſeek for this Difference, in the fol- 


lowing Table, according to the Variety of the 
Caſk, looking for the Inches. on the left- hand 


Side of the Table, and the Tenths at the Top; 


and in the Angle of Meeting is a Number, which 
is to be added to the Head Diameter, the Sum is 
the Mean Diameter; which being multiplied by 
itſelf, and the Product thence ariſing, by the 


Length, this laſt Product being divided by 359 will 


give Ale or by 294 war give Wine Gallons. 


Let 


88 The Young Gavcer's Inftruftor. = 
Let there be a Caſk of the ſecond Variety, whoſe 


Head Diameter is 24.8, the Bung Diameter 31.2, 
and the Length 43 Inches. 


Bung = 31.2 
Head = = 24.8 235 
64 4 = — Difference of Diameter: . 


Now i in the Table of the ſecond Variety, againſt 

5 6 Inches, and under 4 Tenths, will be found 3 84. 
which added to 24.8, the Head Diameter, the Sum 1 

is 28.64, the Mean Diameter; then the Work is | 

as follows. 
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Or the Number to be added to the Head Dia- 
meter, may be nearly found, without the Table, 
thus : Multiply the Difference between the Head 
and Bung Diameter by .7, for a Spheroid ; by .65 
for the firſt Variety; by .6 for the ſecond Variety; 
or by .55 for the third Variety. In the laſt Ex- 
ample, where the Caſk was ſuppoſed of the ſe- 
cond Variety, the Difference of the Diameters 
was 6.4 ; this multiplied by. &, the Product is 3.84, 
the ſame Number, as was found in the Table. 
To make the Learner more compleat in this curious ; 
Part of Gauging, take another Example. 


Let there be a Caſk, whoſe Length i is 30.5, 
the Head Diameter 22.5, and the Bung Diameter 
26.8: Now ſuppoſe, as is before taught, the 

Chime cuts the Side of the Square at 2.5, and at 
the Middle between the Chime, and the RG the 
Diſtance ä 5 
2. 5) 800 (32 


23. - 
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Now 43 being the Quotient, one may perceive 
the Caſk to be neither of the firſt nor of the ſe- 


| cond Variety, but between both: Therefore, let not 
the Difference of the Diameters be multiplied by 


65, nor yet by .6; but by * Then the ou 
tion will be as follows. 
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26.8 
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25.2 

25.2 

* 
1260 
504 


7. „ 
30. 3 Length. 
317520 
2 


359) 19368. 720 (53 95 Ale Gallons. 
12. 


Lark - 
1077 


And. 
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And thus a Caſk may be gauged, to an incredible 
Nicety : which Obſervations, altho* no Author that I 
| know of, ever yet publiſhed, I was not willing that 
my quondam Brethren, or the Young Tyro, hereafter, 
Should be unacquainted therewith. 

To Ullage a Caſt; that is, to find the Quantity * 
Liquor in a Caſk partly full. 

This admits of two Caſes, viz. one to find the 


Quantity of Liquor in a Caſt lying with its Aris pa- 
rallel to the Horizon, the other to find the Quantity of 


Liquor in a Caſe ranging with its Axis e 
to the Horizon. 


Let it, in the rſt Place, be required to bu. a b- 
ing Coſk. 


By the Table, or otherwiſe, find the mean Dia- 


: meter; then let half the Difference between it, 


and the Bung Diameter be ſubtracted from the 
wet Inches; the Remainder, for Plainneſs Sake, 
let be called the net Wet; then multiply this 
net Wet by . 6, and ſubtract the Product from - 
the mean Diameter; this Remainder multiply by 
the net Wet, and extract the ſquare Root of the 
Product; this Root multiply by the net Wet, the 
Product thence ariſing, by the Length of the Caſk, 85 
and divide by 212 for Ale, or * for Wine 


Gallons. 


If a Caſk be the niddle F ruſtum of a 1 i 
whoſe Head Diameter is 25, Bung Diameter 31, 
Length 46 Inches, and the wet Inches 9; it is re- 


quired to find the ein of Liquor NG 


in the Caſk. 


From 31 the Bung, luden the mean Diame- 
ter 29.14, the Remainder will be 1.86; half there- 


of being ſubtracted from 9, the wet Inches, leaves 


8.07 for the net Wet; which multiplied by .6, 
gives 4.842 3 this taken from 29.14, the mean Di- 4 


ameter, leaves 34 2913 which m as by 8.07, 


22 2 


the 


5 * e eee“ W * 
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the net Wet, gives 196. 08486 ; the Square Root 
of which being extracted, gives 14.003 : Where- 
fore, 
14 003 = Root. 
8.07 
98021 
eee 
11 3 ,00421 
5 = Length, 


8 „ 
. 


212) 5198. 19566 1h 519 Ale Gallons. 
| NW” 
15. $48 ; 
110 
1060 
419 
5 212 : | 
2073 
eee 


165 


If the Caſk happens to be above half full, 
ceed in the very ſame Manner, with the Nl 


ches, as was done before. with the wet; and the 


Reſult, will be the Quantity of Liquor the Caſk 
wants of being full; which ſubtracted from the 


N whole 


5 
— — 8 


— T * - 4 : 
— nn a * _ — . -— 8 - 2:4 wg AS — Rn N . — = _ M "_ 
= : — 22 ol $3 , 5 — — — Tenn ww" Ge op > . = 
— 2 — == SES — 2 — x E — 2 — D K OY — a AT DE rn tg. = = = 
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6; e — 8 * - — — * * — nous — Fo tut =" ohne . 
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nt 
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whole Content, leaves the W of Liquor in 


the . 


7 Ullage a fading C A 8 K. 


Find the Diameter at the Surface of the Liquor, ; 


thus: Firſt find the Middle of the Caſk by girting 

the Staff with a String, and double that String, 
by which means the Middle of the Caſk, at the 
Outſide of the Staff, may be found there make 
a Mark, and from this Mark ſet off the Diſtance 
of the Liquor's Surface from the Bung upwards, 
and there make another Mark: Then laying the 
Side of a Square over the Chime of the Caſk, 
that the other Side may juſt touch the Bung, 
meaſure the Diſtance between the Side of the 


Square and this laſt Mark, holding your Rule pa- 


rallel to the Head of the Caſk; the Double of 
that Diſtance, ſubtracted from the Bung Diameter, 
leaves the Diameter of the Liquor's Surface: Now 
between theſe two Diameters, find a mean Niame- 
ter: The Area of which multiplied by the Li- 


quor's Diſtance from the Bung, ſhews how much 


the Caſk is above half full, if the Liquor be above 
the Bung; or how much jeſs than that half, if it 
be below the Bung. Now, ſuppoſe the former , 
_ Caſk ſtanding upright, and the Depth of the Li- 


quor to be 9g, or 37 Inches ; both which are 14 


Pe diſtant from the Bung: (Fig. XXV.) Hav- 


ing found the Middle of the Caſk at A, ſet off 


14 Inches to B; then laying the Square over the 
Chime, that the other ſide may juſt touch A, 
meaſure the Diſtance BC, and it will be found to 
be 1.055 which doubled i is 2.1; this ſubtraſted 
from 31 the Bung Diameter, leaves 28.9, the Dia- 
meter at the Liquor's Surface: Now, ſeeking 2.1, 


the Difference of the Diameters, 1 in its proper Table, 
againſt 
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againſt that will be found 1.42; which added to 
28.9, the Sum 1 is 30.32, the mean Diameter. 


30.32 
30.32 
| 6064 
9096 
: * | 
3 359) 919. 3024 (2. 5607 = = Area in Beer Gallons, . 
%%%%%§§˙ 2 Diſtance from the 88 | 
2013 102428 
1795 $5907 


2180 35 1255 
2154 5435 Add 4 4 the Content. 


2624 99. 1998 = = Content: at 37 Inches, 15 


"84:36 Hf Content. 
: 35. 84 Subtract. 


18. 51 Content at 9 Inches. 


Theſe laſt Methods, though very exact, are ſome- 
what operoſe; it may not therefore be amiſs to lay 
down two other Methods for the ſame Purpoſe; 


which nearly agree to the Lines of Segments, on 
the e 


For 4 hing As k. 


5 If the Caſk be not half full, work with the 
wet Inches; but if above half full, work with the 
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dry Inches, to find how much it wants of being 
full: Now, divide the wet or dry Inches, as the 
Caſe requires, by the Bung Diameter, to three 
Places of Decimals, and ſeek the Quotient in the 
following ſhort Table; which may be ſoon learn'd 


by Heart; and oppoſite to the Quotient will be 


found a Number, by which multiply the Quotient, 
and the Product is the Segment; this Segment 
multiplied by the whole Content, ſhews the —— 
tity of Liquor, or Wants of the Caſk. 


"TTALLKE 


| Quotient. Multiplier. 
04 — 2 


Go 
puny 
| 
| 


3 
4 
7 | 
8 
9 


2 the Caſk be the fame as before, whoſe wet 
Inches Were 9. 


Bung. Wet. Quotient. 


31) 9.000 (. 290 


10 


Here ſeek in the Table for me Quotient. 29, 
and the neareſt below it will be found . 24, and the 
neareſt above it 31 z againſt which Numbers are 


7 


x 
+ 
£ 
3 
1 
3 
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7 and 8; then conſider that as 7, the Difference 
between 24 and 31 gives 10, fo 5 the Difference 


between 24 and 29 will give about 7 3 therefore 
take 77 for the r 


2290 
FE: Multiplier 


22330 
108. 7 = Whole Content. : 
156310 
: 178640 
8 


12 8 0 


24. 272710 = = = Liquor | in the Caſk, N 


Fe- a ; flanding © A SK. 


| Divide the wet Inches by the Length, to three 
Places of Decimals in the Quotient; if the Quo- 
tient be under. 2 50, multiply it by .g; if it be be- 
tween . 2 30 and . 750, multiply it by 1. 1, and from 
the Product ſubtract. og; if it be above . 750 mul- 
tiply it by. 9, and to the Product add. 100: This 
Number multiplied by the whole Content of the 
Caſk, ſhews the Quantity of Liquor in the Caſk. 


e - . hog 
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Length. Wet. 
"OVA 374 000 Wee 
200 7236 N 
184 100 Add. 


=D 8236 


108.7 = Whole Content. 


n 


57652 
65888 
2 


rata, 


8 9. 52 5 32 = =s = Quanit in the cak. 


7 5ſt ot Methods are very 4 and for their 


# aſe and e are very valuable. 
Some 22 PROBLEMS. 


TE Eb Tz PROBLEM 1 


The 5 ontent and Depth, of a Glider being given ; : 


. 70 to find the Diameter. 
' " Multiply the Content by 359 if Ale Gallons, 


br 294 if Wine Gallons, and Grid the Product 
oy the Depth; the {quare Root of the Quotient 5 


is the Diameter. 1 


PROBLEM n 


The Content, and Diameter, ef a 0 blur being 2 f 


ven; 7 find the Depth. 


Multiply the Content 5 359. if Ale Gallons, 5 
or 294 if Wine Gallons, and divide the Product 
by the Square of the Diameter; the ! is 
the Depth. | Fe-. 


8 ans — " " 
- 2 2 S . ˙0¹w ont 
pou be Las Lo 2 be r 
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PROBLEM III. . 


27 he Content of a linder, and the Proportion the 
Diameter hath 1o the Depth, wks given to find the 


Diameter and Depth. 


Multiply the Content by 959 for Ale Gallons, 


or 294 for Wine Gallons, and this Product multi- 


ply by the Proportion of the Diameter, and this 


laſt Product divide by the Proportion n 


the Cube Root of the Quotient will be the Diameter, 


then multiply the Diameter by the Proportion ot 
the Depth, and divide the Product by the Pro- 


portion of the Diameter, the bo will be the 


5 linger 8 Depth. 


Pros LEM Iv. 
2 be Content, Depth, and Difference of the Diameters, 


. f a conical 7; un being given; to nd the Diameters.. 


Multiply the” Content by 259 if 11 Gallons, - 


or 294 if Wine Gallons; divide the Product by 
the Depth, and reſerve the Quotient; then mul- 
1 tiply the Difference of the Diameters by itſelf, and 

divide the Product by 12; the Quotient ſubtradt 

from that before reſerv'd, and extract the ſquare 
Root of the Remainder; to this Root add half the 

Difference of the Diameters, the Sum is the greater 
Diameter; or from the Root ſubtract half the Dif- 
, rence, the Remainder 1 is the leſſer Diameter. 


PROBLEM V. | 
The Content, Depth, and Proportion of t the Dimgeere 5 


of a conical Tun | being given; to find the Dianters. 


Divide the Proportion of the greater Diameter, 
by the Proportion of the leſſer Diametet, and to 


2 2 | N 
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the Quotient, add the Square of itſelf, and one 


more; multiply this Sum by the Depth, and re- 
ſerve the Product for a Diviſor; then multiply the 


Content by 1077 if Ale, or 882 if Wine Gallons, : 


_ and divide the Product by the aforeſaid Diviſor; 
the ſquare Root of the Quotient is the leſſer Dia- 
meter; which multiplied by the greater Propor- 
tion, and the Product divided by the leſſer Pro- 
portion, e the greater Diameter. 


PROBLEM VI. 


1 Proportion of the Diameters, FE 
| Depth of a conic al Tun oving given; zo Ind the Dia- 
1 meters and Depth, 


Divide the greater Proportion of the Diameters, 
» by the leſſer, and to the Quotient add the Square 
of itſelf, and one more; this Sum multiply by the 
Proportion of the Depth, and divide the Produc 
by the Proportion of the leſſer Diameter, and re- 5 
ſerve the Quotient for a Diviſor; then multiplß 


tthe Content by 1077 if Ale, or 882 if Wine Gal- 


Tons, and divide the Product by the Diviſor before 
reſerv'd: The Cube Root of the Quotient will be 
the leſſer Diameter. The other Dimenſions are 
found, by multiplying the leſſer Diameter by their 
Proportions, and dividing the Product by the Pro- ON 
portion of the leſſer Diameter. 15 


PROBLEM VII. 


Tze Arta of a Superficies being given, to 7 its 
Dimenſions, in the our 7 1 40 . of 0 ana- 
| oe given 8 uperficies. 


- Multiply the Area, whoſe Diaoalows ; are re- 
quired, by the Square of any one of the given 
D and. divide the P; oduẽt by the Con- 


tent 8 


7 * — 2 


duct . the Length; ; the ſquare Root of the Quo- 
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tent of that, whoſe Dimenſions are given; the ſquare 


Root of the Quotient will be the Dimenſion correſ- 
ponding to that, by whole Square you multiplied. 


PROBLEM VII. e 


Je Dimenſions, and Content of a Solid being given; JE 
20 find the Dimenſions of another Solid, whoſe Content 


I alſo given, in the ſame Proportion. 


- Multiply the Content, whoſe Dimenſions are re- 


| quired, by the Cube of any one of the given Di- 


menſions, and divide the Product by the Content 


whoſe Dimenſions are given; the Cube Root of 


this Quotient is the Dimenſion, x Ds to 


: that, by whoſe Cube you mauern 


P ROBLEM IX. 
1. c ontent, Length, Difference of the Duane 0 


and Variety 1 4 Caſe being e: ; to Can the Dia- 
e 8 : 


- Multiply the Content by 359 if Ale, or 294 It 


Wine Gallons, and divide the Product by the 
Length, and extract the ſquare Root of the Quo- 
tient; from this Root ſubtract the Number cor- 

reſponding to the Difference of the Diameters, taken 


out of its proper Table, the Remainder will be 


the Head Piameter. 


PronLen X. 
7 he Content, Length, Proportion of the 8 


and Variety YC a 9 being given; to find tbe Dis. 
meters. 


Multiply the Content of the Caſk by 359 if 
Ale, or 294 if Wine Gallons, and divide the Pro- 


tient 


102 The Young GaverR's Inflrudor. 
tient will be the mean Diameter of the Caſk. Now | 
find a mean Diameter between the given Propor- 
tion; then multiply the mean Diameter of the 
Caſk, by the Mean of the given Proportions, and 
divide by the Propor tion of the Diameter fought ; 
th Quotient is the Diameter ſought. 


ProBLEm XI. 


The 0 ontent, Proportion of the Diamelers, and of 
the Lengab, and the Variety oy: given, to find Lhe 
Diameters and Length. 


Find a mean Diane between the Propor- 
tions of the Diameters; multiply this Mean by it- 
ſelf, and the Product multiply by the Proportion 
of the Length; this laſt Product reſerve for a Di- 
viſor. Now multiply the Content by 359 ik Ale, 
or 294 if Wine Gallons, and divide the Product 
by the Diviſor before reſerv'd; then extract the 
Cube Root of the Quotient, this Root multiplied 
by the given Proportions ſeparately, will produce 
the correſponding Dimenſions. ; 


PROBLEM XII. 


E be Content, Head Diameter, Length RS | Va ariety - 
de 2 1 30 find the Bung Diameter 5 


Multipiy the Content by 359 for Ale, or 294 
for Wine Gallons, and divide the Product by the 
Length; then extract the ſquare Root of the 
Quotient; from this Root, ſubtract the Head 
Diameter; the Remainder divided by 7 for a 
Spheroid, or by. 65 for the firſt Variety, or by .6 
tor the ſecond Variety, or by .;5 for the third Va- 
riety, gives the Difference of the Diameters ; which. 
added to the Head e Spe the eg Dia- 
meter. E514 | | 
2 | b * 0 
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PROBLEM XIII. 


7. be Content, Bung Diameter, Length ind Variety 
being given; to find the Head Diameter. 


Proceed as in the laſt Problem, ſo far as the 
ſquare Root, and ſubtract this Root from the Bung 
Diameter; the Remainder divided by .3 for a 
Spheroid, or by .35 for the firſt Variety, or by 


4 for the ſecond Variety, or by .45 for the third 
Variety, gives the Difference of the Diameters; 


which ſubtracted from the Bung Diameter, leaves 
the Head Diameter. 5 


1 XIV. 


The Content, Head and Bung Diameters, and Va- 
riety being given to to find the Length. 


Firſt find a mean Diameter, and mulply i it by 
_ itſelf for a Diviſor; then multiply the Content by 
359 for Ale, or 294 for Wine. Gallons; and this 
Product divide by the former Diviſor z the Quo- 
tient will be the Length. 


7 he Conflruttion of the Diagonal Line. 


The Contents of homogeneous Solids, are in 
the ſame Proportion, as the Cubes of their Di- 
menſions; that is, as the Content of any Solid, is to 
the Cube 'of any one of its Dimenſions ; ſo is the 
Content of any other like Solid, to the Cube of 
the correſponding Dimenſion. 
Now this Line is conſtructed for a Caſk, whoſe 
Content is 60 Ale Gallons, and the Diagonal 
thereof 30 Inches; therefore the Proportion holds: 
As 60, is to the Cube of 30; ſo is any other Con- 
tent, to the Cube of the Diagonal; that is, multi- 
poly the Content by 450, the Cube Root of the 
Product is the Diagonal. Let 
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Let it be required to find the Diagonal f for 20 | 
Ale Gallons. | b 


450 1 5 — OY 
20 | 


60) 9000 ( 20 Suppoſed Root. 20 


— 3 5 F 
1 ES 
33. 33 3 60 Diviſor. 5 12) 400 
; 116. 67 does 3533 
110 Half ſuppoſed Root. 
208) 977 20. 8 True Root and Diagonal fought. 
8 
3 


Thus we find that 20 Gallons on the Diagonal © | 
Line, muſt be ſet at 20 Inches and 8 Tenth. | 
But hence it may be obſerved, that the Dia- | 
gonal Line being calculated only, for one Kind of 11 
 Cafks, cannot be true for any other, whoſe Dimen- | 
ſions and Curvature are not ee 


The Conftruftion of the Line of Areas, = 


This Line being diametrically applied to a Cir- '3 
cle, ſhews the Area of that Circle by Inſpectionn 
and the Conſtruction thereof will not ſeem diffi- 3 

cult, if it be conſidered, that the Contents of all 
homogeneous Superficies, are in the ſame Pro- 
portion, as the Square of their Dimenſions; that 

is, as the Area of any Circle, 1s to the Square 9 

its Diameter; ſo is the Area of any other Circle, 
to the Square of its Diameter: Now the Square of 
the Diameter of that Circle, whoſe Area 1s one 


Ale 
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Ale Gallon, is 359, and of that Circle whoſe 
Area is one Wine Gallon 294 ; therefore as 1 is 

to 359, or 294, ſo is the given Number of Ale, 
or Wine Gallons, to the Square of the Circle's 
Diameter; that is, multiply 2359, or 294, by the 


Number of Gallons, the ſquare Root of the Pro- 
duct will be the Diameter ſought. 


Let the Diameter of that Circle be required, 
whoſe Area is 4 Ale, or Wine Gallons, 


359 
5 
1436 (3 7.89 Diameter of Ale Circle. 
9 . 8 
67) 530 
469 
748) 6500 » 
33984 
7569) 1600 
58121 


3479 


|! 8 
= 4" 


5 
b RS "Bi 


| | « | 1176 (34.29 Diameter of Wine Circh 


64) 270 
5: = = 
682) 2000 
1364 
6849) 63600 
61641 


1959 
=; 


do 
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TD reduce Beer Barrels 40 Ale Barrels. 


Add an eighth Part of the Barrels and Firkins | 
given, to the Barrels, Firkins and Gallons given ; 


the Sum is the Number of Barrels, Firkins and 


Gallons 1 in Ale. 


Let it be required to know how many Barrels, g 
Firkins and Gallons of Ale, are contained in 3+ 


B. 2 F. 7 G. of Beer. 


. 68. 
„ 
„ Add. 


3 Ale. 


Since 8 1 is contained 4 Times in 34. and 2 re- 
mains; let 4 be ſet in the Place of Barrels, and 
the 2 which remains, being 2 Barrels, or 8 Fir- 
 kins ; let this be added to the 2 Firkins, and the 
Sum will be 10; which being divided by 8, will 
give 1; this put in the Place of Firkins, and the 


remaining two in the Place of Gallons; theſe 


ums added HI) will e 39 B. oF. 16. 
of Ale. 


T reduce Ale Barrels to "Ree Barrels, 
| Subtract the ninth Part of the Barrels and Fir- 


kins given, the Remainder will be the Number of | 
Barrels, F irkins and Gallons 1 in Beer. 


Let it be required to reduce 39 B. 2 F. 3 0. of 5 


Ale, to Beer Meaſure. 


— — —— er nat ea9etpontinds 


9) 39 2 . 
„ e oetdabrract; 

335 7 Reet. 

8 e T0 
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To reduce Ale Gallons to Wine Gallons, 


Set down the given Number of Gallons twice, 


one under the other, but the ſecond Time one 
Place more to the Left-Hand ; add theſe two to- 


gether, and divide the Sum by 9, the Quotient 


will be the Quantity of Wine Gallons. 


How many Gallons of Wine are equal to 124 


Gallons of Ale? 


124 
1 +. | 


9 1364 


151 4 Wine Gallons, 


To reduce Wi; ine » Gallons to Ale Gallons. 5 
Multiply the given Number of Wine Gallons 


by 9, and divide the Product by 11, the Quo- 
tient will be the Quantity of Ale Gallons. 


| How many Gallons of Ale are equal to 108 


Gallons of Wine! ? 


24) 972 


88. ; Ale Gallons. 


OO A R T- I. 
of the SL1pinG-RuLs; 


This loftrument, whatſoever hath been ſaid | 
thereof, is the moſt ready and uſeful in the Art of 
Gauging, and in moſt Caſes ſufficiently exact: It 


P.2 . Was 
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———ů—̃ ̃ — — — 2 


108 The Young GaudrR's Inſlruflor. 
was firſt invented to lay aſide the Uſe of Com. 


paſſes, which were very troubleſome ; the former 


being much better adapted to perform the lame 
Things by one Line ſliding by another. 


There have been, however, ſeveral Improvements 


made in this Inſtrument, and I flatter myſelf, that the 


expert Gauger will Pardon me if I attempt one, which 


is in the Lines for finding the mean Diameter of Caſes: 


Mr. Everard divides the Difference between the Fruſ= :- 

tums of two Cones, and the middle Fruſtum of — 
Spheroid, into three equal Parts, whereby in a ' aſk, 

whoſe greateſt Content is not 1 30 Gallons, he makes 

the common Difference near 6 Gallons, which may 

cauſe a conſiderable Error. I have therefore, as is 
before noted, divided it into four equal Parts, rejett- 

ing the Fruſtums of two Cones, knowing it imprac- 
ticable to make any ſuch Caſk ; and the Conſtruction of 

thoſe Lines I have communicated to Mr. John Gilbert | 

in Poſtern-Row, Tower-Hill, by whom the an 5 


"Rule, thus amended, is accurately made. 


I. ſcall firſt 77 all ſhew the Method of confirufing _ 
the Lines on the Sliding-Rule, believing the Learner 
will thereby more —— attain the Ae ef their 


+ 
of the 2 of the Line D. 


T his Line is a ſingle Line of Numbers, and i is con- | 


ſtucted from the Table of Logarithms, of which I have 


ere tranſcribed ſo much, as ig e ths the Con. 5 


Pruftion of ſons Line 


Lh 
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Now having drawn a Line exactly the Length 


of the Line D, divide it into 1000 equal Parts; 
then taking 301 of thoſe Parts in the Compaſſes, 
ſet it off from the Beginning of the Line D, which 
will be the Diſtance for 2; again ſetting off 477 


Parts from the Beginning of the Line D, there 
will be had the Place of 3, and ſo of the other 
Primes: Which being drawn, the intermediate 
Spaces may be ſet off in the like Manner, as 41 
Parts, for 1.1 3 79 Parts TO. 1.2.3 and 114 Parts 


for 1.3, Ge 


| 07 the Lines A; B and c. on rhe Shiding-Rule 


| Theſe are only double Lines of Numbers; where- _ 
fore draw a Right Line equal to half the Length 


of the Lines A, B or C, and divide it into 1000 


equal Parts, and ſet off the Diſtances as in the 


Line D. . 
Oo the Line E on the Shidng-Ruke. 5 


The Line E is a triple Line of Numbers; where- 


fore draw a Right Line equal to a third Part of the 


Line E, and divide it into 1000 equal Parts, and 


ſet off the Diſtances by the Table as before. 


| Of the Line MD, or Malt Depth, an the | 


Sliding Rull. 


This Line is only an inverted Line of Numbers, 
beginning at 2150 the Diviſor for a Malt Buſhel ; 
whereby the Quantity of Malt in a Couch, or 
Floor, 1s found at one Operation; and a Sliding- 
Rule may be made to gauge Beer, or Wine, in 7 
Backs or Tuns at one Operation, if an inverted _ 


Line of Numbers was to begin 2 at 282, or 231, the 
reſpective Diviſors. 


3 


of 


4 2 I pr. - N Se dS; 9 
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Of the Lines of 7 arieties of Caſes, for find- 


ing mean Diameters. 


Theſe are conſtructed from the Tables of Va- 
rieties, in the firſt Part of this Book, in this Man- 
ner: Admit it were required to know where 1 13 


to be ſet in the Line for a Spheroid. Look in the 
Table, and the neareſt Number below it will be 


found .94, and the neareſt Number above it 1.01 : 
The Difference of theſe two Numbers is .o7 and 


the Difference between .94 and 1.00 is .00; then 
ſay by the Rule of Proportion, As .o7 is to. 1; ſo 
18. 06 to a fourth Number, viz. .o85 ; this added 


to 1.4, the Inches and Parts correſponding to .94, 
the Sum 1s 1.485, againſt which on the Line of 


Inches ſtands 1 on the Spheroid Line: By pro- 


-_ in this Manner the following Nabe "TT 
be chan de. 5 


4 1 A B L E. 
a | 2 — fy _ | aphid. IVariety. II Wai m Variety. ; 
| Inches . Inches. Inches. | . ol 
885 1 1.483 E 1.583 1. 700 1820 
22.942 | 3-142 | 3. 306 35640 
3 4.385 4.683 5.016 | 5.433 
4] 5: 800 | 6.200 | 6.666 | 7.200 
51: 7:214 | 9.710 1 £200 +--$:983- -: 
6 8.600 | 9.233 | 9.916 | bon 
24. | T2288; 1 


The Line of 1 lch is on the Infide of 
the Sliders, is conſtructed as was taught in the 
kirſt Part. Fs 38 
The Lines of Segments. on the cliding-Role. 
are conſtructed in this Manner : Let there, firſt of 
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all, be made a ſpheroidal Caſk, whoſe Content is 
100 Gallons; then on a ſtrait Rule meaſure the 
Bung Diameter for the Segments of a lying Caſk, 
and the Length for the Segments of a ſtanding 
| Caſk; the Bung Diameter or Length being divid- 


ed into 1000 equal Parts; then pouring in one 
Gallon, obſerve how many Parts are cut on the 
Rule, and againſt thoſe Parts on the Line of 
Numbers, ſet 1 on the Segment Line; fo proceed 
for 2, 3, 4, 5 Gallons, &c. until the Caſk. is full „ 


and the Line of Segments finiſhed, 


I ſhall now proceed to ſhew the Uſe of thoſe 


Lines, ſo far as the Art of Gauging requires; and, 


firſt of all, how, 


Any N. amber Being propoſed, to find the Point where 


| ſuch Number is repreſented on the Lines. 


To make this appear more plain, 1 ſhall only 90 


deſcribe the ſingle Line of Numbers, which being 


well underſtood will * ſufficient OUR. to the 
8 This Line, which is marked D, is firſt of all : 
divided into nine Parts, expreſſed by the Figures, 
1, 2, 3, 47 55 6, Ty 8, 9, 10; which for Diſ- 
tinction ſake call Primes; theſe Prices are each of 


them divided again into ten Parts, which Parts 


call Seconds; the Seconds are each of them again. 
divided, or ſuppoſed to be ſo, into ten Parts, called 
Thirds, and ſo ad inſinitum. Now between the 
Primes 1 and 2, the Seconds are actually divided 


into ten Parts; but between 2 and 3, the Seconds 


are divided only into five Parts, and therefore each 
Part will ſignify two Thirds; and afterwards che 
Seconds are divided into two Parts only; ſo each | 


Part will ſignify five Thirds. 


The Learner having rightly conſidered "TTY 8 
will be eaſy to expreſs any given Number. Ad- 
mit then, it were required to find the Point ex- 


| at 478 5. Here 1 is a Prime, 7 the Seconds, 
TS 


3 


pints: J e ne ee ee 
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1 a Third, and 5 ſo many Fourths : Wherefore 
from 1 account ſeven of the largeſt Diviſions, be- 
tween 1 and 2, and that Point will expreſs 17 
then account one of the next greater Diviſions, 


and that Point ſignifies 171: Now the Thirds not 


being divided, gueſs at the five Fourths, which 
muſt fall exactly in half the Diviſion, and there 
making a Point, it will repreſent 1715, againſt 


which is W. G. the gauge Point for Wine Gallons : 


And in the ſame Manner may be found 1893, a- 
gainſt A. G. the gauge Point for Ale Gallons; and 
here obſerve, that the ſame Point repreſents 189 5 
or 189.5, or 18:95, or 1.895, or . 1895, or .01895, 
Dc. So alſo the Prime which ſignifies 3 en : 
| alſo 30, 300, 3000, Er. 


But the leſs the Number of Fi igures, the more 


eaſy are they repreſented : Thus were it 26, from 
the Point 2 account 6 Seconds, which will be the 5 
repreſenting Point. 


The Practice of oe following Problems: will 1 


much conduce to a farther Idea of the Diviſions. 


Having three given Numbers, to find a Fourth, in 


the ſame Proportion to the T bird, as s the Second is to 
_ the Firſt. 


Againſt the Grſt Number on 1K. ſet the frond 


Num er on B; then againſt the third Number on 
A, is the fourth proportional Number on B. 


Tet the three given Numbers be 4, 6, and 8. 5 
Againſt 4 on A, ſet 6 on B; then againſt 8 on 


A, is 12 on B; that 1 is, as 4 18 to 6; fol 18 8 to | 
T2, | 


'F . Print of. any S coſts 14 Pence, : 


” i What will 6 Pounds of the ſame coſt ? 
Againſt 1 on A, ſet 14 on B; then againſt 6 on 


A, is 84 on B; therefore the Price of 6 Pounds f 18 


84 Pence. 


And thus, as the Rule ſtands, one may ſee FE 


Price of any Number of Pounds, Viz. againſt 5 


Q Pounds 
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Pounds 98 Pence; — 1 Pounds 112 Pence, 


8 


Of MULTIPLICATION. 
The laſt Propoſition being duly conſidered, Mul- 


tiplication will be eaſy ; for the Analogy will al- 


ways be: As 1 1s to the - ppm. fo 1 1s the 


Multiplicand to the Product. 


Let it be required to multiply 7 into 9. 
As 1 is to 7; ſo is 9, to 63. hg, 
Therefore againſt 1 on A, ſet one of the given 


Numbers on B; then againſt the other Number on 
A is the Product on B 


Let i it be required to kit + 16 by 14. . 
Set 1 on A, againſt 160 on BY then againſt 14 
on A, is 224 on B. 


Let it be required to multiply 43 by 24. 
8 1 n A, againſt 43 on B; chen agu 24 if 


on A, is 1032 on B. 


' Now in order to diſcover Haw many Fi igures are 


in the Product, do thus: Compare the Value of 

the firſt Figures of the Product, with thoſe of 

each of the given Numbers; if the firſt Figures 

of the Product be of leſs Value, than the firſt 
Figures of either of the given Numbers ; there 

| will be ſo many Figures in the Product, as are in 

both the Numbers given: But if the Value of the 
firſt Figures of the Product, be greater than the 

Value of the firſt Figures of either of the given 


Numbers; then there will be a Fi igure leſs in the 


Product, than are in the two given Numbers: 
Thus in the laſt Examples, the two firſt Figures 
in the Product 224, are found to be of greater 

Value, than either 14 or 16; therefore, there 1s 

one Figure leſs in the Product, than in both the 

given Numbers. But 1 in the other Product 1032 


the 
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the two firſt Figures are found to be of leſs Value, 
than either 43 or 24; wherefore, there is the ſame 


Number of Figures in the Product, as in both the 


given Numbers. | 
Multiplication of Decimals, differs not from Mul. 

 tiplication of whole Numbers; due Care being taken 
in pointing off the Decimals, as Was ſhey | in che 


firſt Part. 
When your Product hath more than ks or 


four Figures, it is difficult to diſtinguiſh the latter 
Figures on the Rule; but in this Caſe it will be 
eaſy to bear one, or two in Memory: Thus, were 
it required to multiply 68 by 36, the Product will 
be 2448. For the laſt Figure is known to be an 
— 8 oy ane 6 by 8 mentally. EC = 


Oo DIVISION. 


” 10 Diviſion, the Analog oy will alway be: As the 
Diviſor, is to 1; ſo is the Dividend, to the Quo: 
tient. Epos 19, 
Wi eto n the Diviſor on 1. ft one on. 
B; then againſt the Dividend on A, is the Que- ; 
tient on B. 


Let! it be required to Aide 1032 by "PREY 


Set 1 on B, againſt 24 on A; then aganſt 1032 
on A, is 43 on B. 


Leet it be required to divide 15744 "by "= 


Againſt 64 on A, ſet 1 on B; then againſt 
15744 on A, is 240. on B. 


DN B. If the Value of the it Figures of the 
Dividend, be leſs than thoſe of the Diviſor, there 
will be as many Figures in the Quotient, as there 
are in the Dividend more than are in the Diviſor: 
But if the Value of the firſt Figures of the Divi- 
dend, be greater than thoſe of the Diviſor; then 
Q 2 the 
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the Number of Figures 1n the Quotient, will be 
one more than the Pividend contains, more than 
the Diviſor. : 
Diviſſon of Decimals, is perform'd in the ſame 
Manner; due Regard being had to the Value of 
the Quotient, as was taught in the firſt Part: Thus 
were it required to divide .,984 by 24. By the 
laſt Rule there muſt be two Figures in the Quo- 
tient, (viz. 41); but as there are three Decimals in 
the Dividend, more than are in the Diviſor, there 
muſt be annex'd a Cypher on the Left-Hand, 
whence the Quotient becomes 041. Or thus; 
place your Diviſor under your Dividend towards 


the Left-Hand, in ſuch Sort that it may be ſub- 


tracted; then the firſt Figure of the Quotient, 

will be of the ſame Value as that Figure in the 

Dividend, under which the Place of Units, in 
| whole Numbers, ſtands in the Diviſor, _ ; 

Thus, in the Jaſt Example; ſetting the Beitr 1 
3 under the Dividend towards the Left-Hand, ſo 


f chat it may be ſubtracted, it will ſtand thus * | ag 


Here the Place of Units 4 in the Diviſor, fk 

under 8 the ſecond Place of Decimals ; wherefore 
the firſt Figure of the e muſt ſtand 1 in that 
5 Place, viz. . 5 


Again, ſuppoſe that 2.768 was to be Sided by 


004 ſetting the Diviſor, that it 0p by ſubtract- | 
2 ed, it will ſtand thus, 


4. 12. 766 
r. 0 4 


— 


Here filling up the Places with ſmall Spurs, to 
repreſent Figures, the Place of Units in the Divi- 

ſor will be found to fall under the Place of Hun- 
dreds, in the Dividend; whence the Value of the 


firft Figure in the Quotient, will be ſo many 
Hundreds, an nd conſequently the Quotient. will be 
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To find a Multiplicator, to perform tbe Office of a 


Diviſor. 


Againſt the Diviſor on A, ſet 1 on B; then 
againſt 1 on A, is the Multiplicator on B. 


Let it be required to find a Number, by which 
a given Number being multiplied, the Number 
Ee ſhall be the ſame as if the given Num- 


r was divided by 125. 


Againſt 125 on A, ſet 1 on B; then againſt 1 
on A, 18.008 on B. 


7 0 reduce a V. 1er Fraflion, to a Decimal Prac- 
ion. 
Againſt the Denominator on A, ſet 1 on B; 


then againſt the Numerator on As is the Decimal : 
Fraction on B.--- --- 


5 Let it be required to reduce 1. to 1 Decimal : 
Fraftion. TT | 
Azgainſt 24 on A, fer 2 1 on nB; ; | then againſt 3 
on A, is +125 on B, 15 | 


: 2 find the 7 alue of a Decimal in kuown Parts of 
an Integer. 
| Againſt 1 on A, ſet the Decimal onB; ; then 
againſt the Number of Species, of the higheſt De- 


nomination, contained 1 in the n on 1 A, 18 the 
Value on B. 


Let it be a to know the Value of 775 
of a Pound Sterling. 


Againſt 1 on A, ſet 775 on B; then againſt 
20, the Number of Shillings in a Pound on A, 1s 
15.5 on B; that is, 15 Shillings and 5 Tenthkss. 
Then againſt 1 on A, ſet. 5 on B; "than againſt 
1 the Number of Pence i a Shilling on A, 1s 


6 on B. 
Thus the Value of the Decimal is found to be 


15 Shilling and 6 Pence. 15 1 
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To find a geometrical mean Proportional betweth 
fo given Numbers. 

Set one of the given Numbers on C, againſt 
the ſame Number on D; then againſt the other 
given Number on C, is the geometrical Mean on D. 


Let the geometrical Mean between 8 and 18 
be required. 
Set 8 on C, againſt 8 on D; chen _ 18 on 5 
: 18 12 on D. 


T Extract the gere R O o T. 


This is done by Inſpection. Firſt place 10 on \C, 
againſt 10 on D; then againſt any Number on C, 
is its ſquare Root on D: Obſerve if the Integers | 
of the given Number be odd, you muſt ſeek the 
Number in the Left-Hand Radies 1 ; but if the 
Number of Integers be even, the given Number 
muſt be ſought 11 in the 0k einen Radius of he : 
; Line C. wo 


Let it be ed to and the ſquare Root of 
441 and 64. 
The fit conſiſting of an ; odd Number of 4 
gures, ſeek it in the Left-Hand Radius of the 
Line C; and againſt it on D, is 2 1 its Root. 
The laſt conſiſting of an even Number 4 Fi - 


8 2 n WOT 1 8 RO 22 ow 
TTT 


gures, ſeck it in the Right-Hand Radius of the 5 


Line C, and againſt i on D, is 8 its Root. 


Tt Extra the Cube R 0 0 *. 


"vor 10 on D, againſt 1000 on 21 then againſt 
the given Number on E, is its Cube Root on D: 
Obſerving if the Integers conſiſt of 1, 4, 7 or 10 
Figures, the given Number, is to be ſought on 
the Left- Hand Radius of the Line E; if they 
conſiſt of 2, 5, 8 or 11 Figures, they are to be 
—— in the middle Radius: 3 200 if hey coli 
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of 3, 6, 9 or 12 Figures, they are to be ſought on 


the Right. Hand Radius. 
Let it be required, to find the Cube Roots of 


: 1728, 29791 and 140.608, 


The firſt conſiſting of four Integers, ſeek it on 


the Left-Hand Radius and againſt it on D, is 12 
its Root. 


The ſecond conſiſting of five Integer, ſeek it 


on the middle Radius ; and againſt it on D, is 31 7 
its Root. 


The laſt confiſting of three th ſeck i it on 


the Right-Hand Radius; and e it on P, is 
: 5. 2 its Root. . 


of a SUPERFICIES, and. fit 97 a cer k. 


7 ” Diameter of 1 Cirde being given, to fnd the : 


Creanſerene. 


Againſt x on A, ſet 3. 1415 on B; then againſt 7 


- any Diameter on A, is the Circumfercnce on B. 


Let the given Diameter be 30. 
Againſt 1 on A, ſet 3. 10158 on B: J then againk | 


30 on A, 18 94-24 on K. 


The Gireunf erence of a Circle being given; t , find I 


; thi Diameter. 


Set the Rule, as in the laſt Probllena 1 ; then a- 


gainſt the Circumference on B, is the Diameter | 
on A. 


Let the given Circumference be 43. 98. 
Set 3.1415 on B, againſt 1 1 on A; then aint 


43. 98 on B, is 13. 99 on A. 


7 by Diameter of a Credo being given; to find the 0 


5 Side 7 a Square equal i in Area to the given Circle. 


3 Againft 
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Againit 1 on A, ſet .886 on B; then againſt 


the Diameter on A, is the Side of the Square 
on B. 


Let it be required, to find the Side of a Square, 


the Content of which 1s equal to a Circle whoſe 
Diameter is 14. 
Againſt 1 on A, ſet 886 on B. then againſt | 
14 on A, is 12.4 on B. | 


The Circumference of a Circle being given; ; to fn 5 
the Side of a Square, the Area of which feall be equal | 


zo the ſaid Circumference. 


Againſt 1 on A, ſet . 282 on B; then againſt 
the Circumference on A, is the Side of the Square 5 
on B. e 


et the n 0 be 44. 


Angainſt 1 on A, ſet 282 on \B; then againſt = 
| 44 on A, is 12. 4 on B. 


. Diameter 7 a Gre Fu given ; , to fond the 
Side of the TR Squares. that can be inſcrib d 5 
herein. Tu. 
Againſt 1 on A, fer 50% on 5 e againſt n 
the Diameter on A, is the Side of che Li rs to 
be inſcrib'd on B. 


Let the given Diameter be 28. 


85 Againſt 1 on A, ſet 707 on B; then againſt 28 
on A, is 19.79 on B. 


F Cireumference of a ; Circle lein given; to to ind = 
the Side of the oy _ that can be inſcrib'd - 

 therem. _ 
Againſt 1 on A, ſet 225 on B; "hin againſt 
the Circumference on A, 18 the Side of the in- 
ſcrib'd Square on B. 


Let the given Circumference be 88. 


Againſt 
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Againſt 1 on A, ſet .22 5 on B; then againſt 88 


on A, is 19.8 on B. 


The Diameter of a Circle being given 3 70 find the 


fuperficial Content in Inches. 


Againſt 1 on D, ſer .7854 on C; then againſt | 
the Diameter on D, is the Content on VG” 


Let the given Diameter be 20. 
Againſt x on D, ſet 7854 on C; 3 then againſt | 


20 on D, 1s 314. 16 on C. 


The Diameter of a Circle being g given; 75 find the = 


1 Area in Ale, or Wine Gallons. 


Set 1 onC, againſt the Gauge Point on iD; then = 


againſt the Diameter on D, 1s the Area on . 


Let the Diameter of che given Circle be 46 ng 
Againſt A. G. on D, ſet 1 on O; then againſt 36 


on D, is 3.61 Ale Gallons on C. 


Againſt W. G. on D, ſet 1 on C; chen againſt 36 . 


on Dis 44: 0 Wine Gallons on C. 


27 be Diameter Fa a "ride. or „bt its ; whole 
£ ontent, and Altitude of any Segment thereof being 


4 given, to find the Content of that Segment. 


Parallel to the Line S. L. on the Sliding-Rule, is 
uſually placed the Line S.C. which ſignifies the 


Segments of a Circle, or Cylinder ; ; Wherefore ſet, 
the Diameter on Num. againſt 100 on S. C.; then 


againſt che Altitude on Num. is che Segment on 


"Then againſt 100 on A, ſet the whole eee 


| on B; and againſt the Segment on A, Bs the Con- 
tent of the Segment on B. 


Let (Hg. XXIII.) repreſent 4 End of a Cy- 


linder, whoſe Diameter is 30, the Wet Inches 6, 
and the whole Content 108 Gallons ; the Quantity 
of Liquor 1 in the re is required. 


R N Set i 


ER. 5 
— ů 


» I — * > * 
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Set 3o on Num. againſt 100 on S. C.; then a- 
Hal 30 on Num. is 14 on S. C. 
| Againſt 100 on A, ſet 108 on B; then againſt 
14 on A, is 15 Gallons on B. 


The 7. ranfoerſe and Conjugate Hianerert of ; an EI 
lipſis being given; 10 Ind is Area in Aer. or Wi ine 


_ Gallons. © 


Againſt 359 on A, ſet one Diameter on B; then 
againſt the other Diameter on oy is the Area in 
Ale Gallons on B. 20 

Or againſt 294 on A, ſet one Diameter on B; 

; then againſt the other Diameter on LA, 1 is the Area 


in Wine Gallons on B. 


Tranſverſe | | 5 40. 
Let me $7 on] ugate } Dame be 30. 


Againſt 359 on A, ſet 4⁰ on B then againſt 


30 on A, is 3.34 Ale Gallons on B. 


Againſt 294 on A, ſet 40 on B; then ng 


: 30 on A, 18 4. 08 Wine Gallons on B. 


The Diameter aud Depth of a Ss 72 un, . Joſe £ 
Sides are perpendicular to its Baſe being gen, 3 70 Fs 


Ind its Content at one Operation. 


Againſt the Gauge Point on D, ſet the Depth 
on C; then againſt the Diameter on D, is the 
5 Content on C. = 


Let the Diameter be 28. 45 3 Depth 16 5. : 
Againſt A. G. on D, ſet 16.5 on C; then againſt ; 
28.4 on D, is 36.9 Ale Gallons on . 8 
Againſt W. G. on D, ſet 16.5 on C; then n againſt : 
28 4 on D, is 45-2 Wine Gallons on C. 


7 Je Diamiters and Depth of an elliptical Tu un, 25 Z 
Sides are perpendicular to the Baſe, bing gives: 1% 
find the Content. 
PFirſt find a mean Diameter, between the Tranſ- 

verle and n 3 Oy” or End 3 
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Set one of the Diameters on C, againſt the ſame 
Diameter on D; then againſt the other Diameter 
on C, is the mean Diameter on D. | 

Then againſt the Gauge Point on D, ſer the 
Depth on Cy and againſt the mean Diameter on D, 
is the Content on C. 


Let the 8 Dane be 35 Depth 24. 
- Set 30 on C, againſt 30 on D; and againſt 40 
on C, is 34 64 the mean Diameter. 


Againſt A. G. on D, ſet 24 on C; chen againſt 
34.64 on D, is 80.16 Ale Gallons on C. 


Againſt W. G. on D, ſet 24 on C; then againſt 8 
34 64 on D, is 97. 92 Wine Gallons on C. 


The Baſe _- Perpendicular of a T, riangle being 
L given; to find the Area in Ale, or Wine Gallons. © 
Againſt 282 on A, ſet one Dimenſion on B; 
then againſt half the other Dimenſion on 55 is 


the Area on Ale Gallons on B. 


Againſt 231 on A, ſet one Dimenſion on B: 7 
then againſt half the other Dimenſion © on A, 1s the 
Area in Wine Gallons on B. 


Let the Baſe be 17 3 and perpendicular 71.3. 


Againſt 282 on A, ſet 71.3 on B; then againſt 5 


87.5 on A, is 22.1 Ale Gallons on B. 5 
Aͤgainſt 231 on A, ſet 71.3 on B; then againſt : 
: 87. 5 on A, is 27.0 Wine Gallons on B. 


The Side of a Square being given; to to fd the Dis. 
; gonal.. 

Againſt 1 on A, ſet 1 414 on B; then againſt 

the Side on A, is the Diagonal + Ss 


Let the Side of the given Square be 4 
2 ainſt 1 on A, ſet 1,414 on B; and againſt 41 


bs. 5+ 97 on B. 


R 2 8 88 7 be 


16 on P, is 237 4 Wine Gallons on ©: 
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_ The Difference between the Side and Diagonal of 


4 Square being given; to find the Side. 


Againſt 1 on A, ſet 2.414 on B; then againſt 
the given Difference on A, is the Side of the 


Square on B. 


Let the given Difference be 24. 
Againſt 1 on A, ſet 2.414 on 5. then againſt 


24 on A, is 57.9 on B. 


The Side of a Square being given; to fund i its Area : 


: in Ale, or Wine Gallons. 


Againſt 16.79 on D, ſet 1 on c: ; then againſt 


the Side of any Square on * is che Area in Ale 
Gallons on C. 


Againſt 15.19 on D, et 1 on 2 0 ; then againſt 


the Side of any Square on _ Is the Area in Wine 
Gallons on C. 


Let the Side of the Square be * : - 
| Againſt 16.79 on D, ſet 1 on C; then againſt | 


41 on P, is 5.96 Ale Gallons on C. 


Againſt 15.19 on D, ſet 1 on C; then againſt | 
41 on D, 18 7-27 Wine Gallons on C. 


The Side of a Square. Tun, w whiſe Sides are Per 5 
pendicular to its Bottom, and Depth being given ; to 


Fnd the Content in Ale, or Wine Gallons. 


Againſt 16.79 on D, ſet the Depth on C then 


2gainſt the Side on D, is the Content in Ale 5 


Gallons on C. 
Againſt 15.19 on D, ſet the Dep th on C; then 


againſt the Side on D, Is Fo Content in Wine 
Gallons on Cl | 


Leet the Side be 46, and Nn 26. 5 
Againſt 16.79 on D, ſet 26 on C; then againſt . 


| 46 on D, is 194.8 Ale Gallons on C. 


Againſt 15.19 on D, ſet 26 on C; then againſt | 
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The Length and Breadth of an Oblong being given ; 


fo find the Area in Ale, or Wine Gallons. 


Againſt 282 on A, ſet one Dimenſion on B; 
then againſt the other Dimenſion on A, 1s the Area 


in Ale Gallons on B. 


Againſt 231 on A, ſet one | Dimenſion on B; 


then againſt the other Dimenſion on A, is the Area 
in Wine Gallons on B. 


Let the Length of. the given Oblong be 201, 5 


: and Breadth 82. 


Againſt 282 on A, ſet 201 on B; then againſt 


32 on A, is 58.4 Ale Gallons on B. 


Againſt 231 on A, ſet 201 on B; then againſt 


B2 on A, 18 755 2 Wine Gallons on B. 


The Side and Perpendicular i a Rhembus- being : 


18 given; to find its Area in Ale, or Wine Gallons. 


Againſt 282 on A, ſet the Side on B; z then 


againſt the Perpendicular on A, 1s the Area! in Ale 
; Gallons on B. 


Againſt 231 on A, ſet the Side on 1 then 


againſt the Perpendicular on A, 1s the Area 3 
Wine Gallons on B. . 


Leet the Side of the given Rhombus be 12 , and 


. Perpendicular 109. 


Againſt 282 on A, ſet 121 on B; then againſt : 


- 109 on A, 18 46,7 Ale Gallons on B. 


Againſt 231 on A, ſet 121 on B; then againſt 


£ 109 on A, is 57.0 Wine Gallons on B. 


Je Lingth and Perpendicular of a Rhomboides being - 


given; lo find its Area in Ale, or Wine Gallons. 


Againſt 282 on A, ſet the Length on B; then 


againſt the Perpendicular on A, 1s the Area in Ale 
Gallons on B. | 


Againſt 231 on A, fer the Length on B; then 


againſt the Perpendicular on A, is the Area in 
Wine Gallons on 3 Let 
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It the Length of the given Rhomboides be 


15-, and Perpendicular 92. 
Againſt 282 on A, ſet 185 on B; then againſt 


92 on A, is 60.23 Ale Gallons on B. : 
Againſt 231 on A, ſet 185 on B; then againſt 
92 on A, 1s 73. 6 Wine Gallons on B. 


The Diagonal and Perpendiculars of a Tr rapezium 
being given; to find its Area in Ale, or Wine Gallons. 


Againſt 282 on A, ſet the Diagonal on B; then 


againſt half the Sum of the Perpendiculars on A, 
is the Area in Ale Gallons on B. | 
Againſt 231 on A, ſet the Diagonal on B ; then 
_ againſt half the Sum of the Perpendiculars on A, 
is the Area in Wine Gallons on B. 
Or thus: Againſt 564 on A for Ale Gallows,” 

or 462 on A for Wine Gallons, ſet the Diagonal 
on B; then againſt the Sum of the Feen alen 

on A, is the Area on B. 


Let the Diagonal be 206, and Som of the Per- ip 


pendiculars 147. vn 
. Againſt 564 on ay ſet . on B then againf — 


147 on A, is 53.69 Ale Gallons on B. 


Againſt 462 on A, ſet 206 on B; 4 then againſt 
147 on A, is 65. 54 Wine Gallons on B. 


The Perpendicular and Sum of ihe Sides, 16 0 any e 
| gular Polygon being given; ; 70 ind is Area in Kl, 


or Wine Gallons. _ 
Againſt 564 on A, ſet the Perpendicular on B; 


the againſt the Sum of the Sides on A, is the 
Area in Ale Gallons on B. 7 

Againſt 462 on A, ſet the Perr 8 on B. > 
then againſt rhe Sum of the Sides on LO 1s the 
_ Area | in Wine Gallons on B. 


Let there be a Polygon of 5 Sides, whoſe 75 
is 560. and Perpendicular 344+ 


2 "A 50-505! Againk 


Geo ho air SHINS es At ae: n 
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; Againſt 564 on A, ſet 34.4 on B; then againſt 
250 on A, is 15. 24 Ale Gallons on B. 

Againſt 462 on A, ſet 34.4 on B; then againſt 
250 on A, is 18. 61 Wine Gallons on B. 


The Side only of a regular Polygon being given ; tn ; 
"0 the Area in Ale, or Wine Gallons. 


Num. of Sides. ; Ale Gallons, , Wine Gall. 
Five 5061805 | 007447 
Sin - 4--009212-4-011245; 
Seven | .012888 | .015733_ 
Eight | 017120 | .020899 
Nine | -021921 | .026760 
Ten | .027280. | .033302 
| Eleven | 033210 | 0404 
Twelve | +0397 00 048464 


{ s 


Againſt 1 on D, ſet the tabular Number. on 105 5 


: * - | then againſt the Side « on D, is the Area on C. 


f Let a 1 of 9 Sides be given, whoſe Side ; 
is 8 
Againſt nine Sides, the cabular Number for Ale 
Is . 021921, and for Wine is 2676606. 
Againſt 1 on D, ſet ,021921 on C; then againſt 
40 on D, is 35.07 Ale Gallons on C. 

. Againſt : on D, ſet . 026760 on C; then againſt 
40 on D, 1s 42.81 Wine Gallons on C. 


The tris of the Baſe, of any upright Veſſel, and 
Depth of Liquor being given; to find the "ontent. 

Againſt 1 on A, ſet the Area on B then a. zainſt 
5 the Depth on A, is the Content on B. 


Let the Area of a ſquare Veſſe] be 5. 3095 Ale 
5 Gallons, or 7.27 Wine Gallons, aad Depth of the 
Liquor 27. 
Againſt 1 on A, ſet 5. 96 on B; then againf 
27. on A, is 160.9 Ale Gallons on B. 
Againſt 


* ft 


68. 
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Againſt 1 on A, ſet 5.27 on B; then is 27 
on A, IS 1 96. 2 Wine Gallons on B. | 


The Diameter of the Baſe and Altitude of « a Cone 
being given; to 2 its Content in . or Wine 


Gallons. 


| Againſt the Gauge Point onD, ſet one Third of 


the Altitude on C; then againſt the Diameter of 
the Baſe on D, 1s the Content on C. 


Let the Siyen Diameter be 28. 8, and Altitude | 
30. | | 


499098 A. 6. on D, ſet 10 on O; then againſt 


= 28. 8 on D, 1s 23.1 Ale Gallons on C. 


Againſt WG. on D, ſet 10 on C; then againſt : 


28. 8 on D, is 28. 2 Wine Gallons on C. 


The Side of the Baſe and Altitude of a e Dy 


ramid being 19 zo _ zbe Content in Ate, or Wine . 
bY Gallons. 


Againſt 29.08 on P, ſet "the: Altitude on 2 1 


then againſt the Side on D, is the Content | in Ale : 
_ Gallons on C. | 


Againſt 26.32 on D, ſet ths Aldiegde on C; E 


then againſt the Side on D, is the Content i in n Wine 155 
Gallons on C. 


Loet che Side of the Baſe be 48, and Altitude | 
Ain 29.08 on D, ſet 68 on Cy then againſt 


| 48 on D, is 185.1 Ale Gallons on C. . 
Againſt 26.32 on D, ſet 68 on C; then againſt 5 
48 on D, 1s 225, 9 Wine Gallons on C. 5 


To find the Content of any Pyramid i in At, or Win ne : 


Gallons. 


Find the Area of the Baſe by one of the fore- 5 


= going Rules; then againſt 3 on A, ſet the Area 


on B; and againſ the Altitude on A, is the Con- 


bent on B. 1 
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CL. “et the Area of the Baſe be 15.24 Ale Gallons, 
or 18.61 Wine Gallons, and Depth 63. 
Againſt 3 on A, ſer 15.24 on B; then againſt 

6) on A, is 320.0 Ale Gallons on B. 


Againft 3 on A, fer 18.61 on B; then againſt 
15 63 on A, is 390.8 Wine Gallons on B. 


To find the Content of the Fraſtum of a C one, in 
Ale, or Wine Gallons. © 
Againſt the Gauge Point on D, ſet the Depth on 
85 then againſt the half Sum of the top and bot- 
tom Diameters on PD, is a fourth Number on C 
to be reſerved. 5 
Againſt the Gauge Point on D, ſet one Third of 
: the Depth on C; then againſt half the Difference 
of the Diameters on D, is a Number on C; which, 
added to the Number before reſerved, gives the 


5 a Content. 


Le there be the Frotum of a ; Cone, whoſe, 100 Das, 


: meter its 24. 6, and bottom Diameter 16, 4, and 
. Depth 36. | 


246: - Ss 24.0 
15. 4 . 16.4 
2) 41 0 5 A) 8.2 


| 20. 5 Hal Sum of biam. 4k Half Diffcrence of the. Diam. 


5 againf A. G. on D, ſet 36 on C; then againſt 20.5 on P, is 42. 13 Ale Sauns on 00. 
| Againit A, G. on D, ſet 12 on 83 then . 1 on 95 is 0.50 on C. 


— 


42.69 Content in 5 Als Gall, 


| | Againſt W.G. on p, ſet 35 on C; ; then againſt 20.5 0n D, is 51 «44 Wine en on . | 
| n W. G. on D, der la on C; e I on 55 U 0.65 on . 


52.1 12 Cont. in wue Gul, 


Tt 0 ful a Diameter in any Part of the Froſtum . f 1 

4 a Cone. 

Againſt ha ads Depth on A, ſet the Diffe- 

rence of top and bottom Diameter on B; then 
1 again 
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againſt the Diſtance of the. Diameter required, 


from the leſſer End on A, is a fourth Number on 


B; which, added to the leſſer Diameter, the Sum 
will be the Diameter ſought. 


Let the Fruſtum be the ſame as in the laſt Pro- 
_ poſition, and the Diameter required at 10 Inches 
N from the Bottom. 


Againſt 36 on A, ſet 8.2 on B; then againſt 10 


on A, is 2.27 on B. Which added to 16.4 the 
Sum is 18.67; the Diameter at 10 Inches from the 
Bottom. ; 
The ſame Method may be wed, to find the 
Dimenſions in any Part of the Fruſtum of any | 
Pyramid. | 


Do find the Clem of te Haas f a fare Py- 
ramid in Ale, or Wine Gallons. e 
Againſt 16.79 on D for Ale, or 15. 19 on D for = 
Wine, ſet the Depth on C; then againſt half the 
Sum of the top and bottom Sides on D, is a fourth 
Number on C, to be reſerved. Then againſt 
16.79 on D for" Ale, or 15. 19 on D for Wine, 
ſet one Third of the Depth on C; then againſt half 
the Difference of. the top and bottom Sides on D, 
is a fourth Number on C; which, added to the 
Number before reſerved, the Sum will be the Con- ED 
| tent. | | 


Let the Side of the Top be 24. 6, of che Bottom FO 
16, 4, and the N 36. 5 0 


24 6 | 24. 6 
156.4 0 16.4 


20.5 Half Sum of Sides. 4.1 Half Difference 3 
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Againſt 16.79 on D, ſet 36 on C; then againft 


20.5 on D, is 53.64 Ale Gallons on C. 


Againſt 16.79 on D, ſet 12 on C; then againſt 
4.1 on D, is 0.71 on C; which, added to 53.64, 


gives 54.36 Ale Gallons for the Content. 


Againſt 15.19 on D, ſet 36 on C; then againſt 


20.5 On D, is 65.47 Wine Gallons on C. 


Againſt 15.19 on D, ſet 12 on C; then againſt 


4,1 on D, is 0.87 on Tz which, being added to 
Þ 's. 47, gives 66.34 Wine Gallons for the Content, 


To find the Content of. the Eruſtum of any Pyramid 5 


in Ale, or Wine Gallons. 


Find the Area of the Top and Bottom, and a 


geometrical Mean between thoſe Areas; add theſe 
three together; then againſt 3 on A, ſet the Depth 
e and againſt tne Sum of the Arcas « on A, is 
5 the Content on B. 5 ITS 


Let the F ruſtum be che fame « as in che lat Pro- 
poſition. 


By the Rule for bring hs 1 RY 1 ee | 


| the Area of the Top is found to be 2. 15, and that 
of the Bottom 0.95 Ale Gallons. | 


Whence ſetting 0.95 on C, againſt 0.95 on 


D; then againft 2.15 on C, is 1.43 on D, the 
5 geometrical mean Area: Theſe added together as 
: ee, 


9.955 
2.15 


43 


. he Sum will be 4 53 
Againſt 3 on A, ſet 36 on B; "then againſt 4: 53 


on A, is 54.3 Ale Gallons on B. 


If the Content in Wine was required, the Area 
of the Top 18 2. 03, of the Bottom 1s 1.16. 
2: N berefore 
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Therefore ſet 1.16 on C, againſt 1.16 on D; 


then againſt 2.63 on C, 1s 1.4 on D, the geome- : 
trical mean Area : Theſe three added together as 


follows, | 
1.16 | 

03 

| 


The Sum will be 5. 53 
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" 
Againſt 3 on A, ſet 36 on B; then againſt 5. 53 | 
on A, 1s 66.3 Wine Gallons on B. ö 
To find the Content V a Sphere in Ale, or Wine 

0 ban, 
i ; Againſt 23.2 on D, ſet the Diameter on © thin | 
# againſt the Diameter on P, is the Content in Ale ; 
| Gallons on C. EY : 
0 Againſt 21 on D, {et the Diameter on Tn then { 
4 againſt the Diameter on P, is the Content | in Wine : | 


og 
— 


7 
e 


Gallons on C. 5 N 


Let the Pie of the given Sphere bs 30. 
3 23.2 on D, ſet 30 on C; then againſt ; 
o on D, is 50.1 Ale Gallons on C, 
= ” Adaiad 21 on D, ſet 30 on C; then againſt 30 
=_ on D, is 61.1 Wine Gallons on C. 
| 
| 


rr 
— 


Or thus: Againſt 1 on D, ſet oor856 on E; 


FY then ual the Diameter on D, is the Ale Gal- 
1 4 ” lons on E. 

wn Againſt 1 on D, ſer 002266 on E; then againſt 
ﬀ 5 the Diameter on D, is the Wine Gallons on E. 
= Therefore, againſt 1 on D, ſet .001856 on E; 
. then againg 30 on D, is 50.1 Ale Gallons on E. 

ll Againſt 10nD, ſet ,002266 on E; then againſt . 
= 30 on D, is 61.1 Wine Gallons on KE. 
8 The Height, and Diameter of the Baſe of a be- 
0 Laco Segment being 8 given; to Jnd the Sphere's Dig. 


eter: 


Againſt 


FFF _ 
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Againſt the Height on D, ſet the Height on C; 
then "againſt half the Diameter of the Baſe on D, 


is the Remainder of the Sphere's Axis on C. 
This Remainder, added to the Segment's Height, | 


Sies the Sphere's Diameter. 


t there be a ſpherical Segment, whoſe Height 
is 6, and Diameter of its Baſe 24. = 
Againſt 6 on D, ſet 6 on C; then againſt 12 on 

D, is 24 on C. ; 
To 24 add 6, the Segment! 8 Height; the Sum 
will be 30, the Sphere's $ Diameter. 


Te Diameter and Height of a ſoberica Segment be- 


ing grven ; to find the Content in Ale, or Wine Gal- 


tons. 


Let there be a oherical JOY whoſe Dia- 


meter is 28, and Height 8. 


5 Apainſt A. £ ON p, ſet 16 on C; then a 14 on D, is 8.73 Ale Gallons 0 on e. 


. an D, 5.33 8 G1 de ee, is 9.95 on C, 


| 4 W. G. on D, ſet 16 on co: then 1 14 on b. is 10.66 Wine Gallons on o. 
Again W. ., on D, ſet 5. 33 on C; then againſt 8 on D, is 1.15 on C. . 


| 11.81 =Oont in W. Gall, 


7 11 Diameter of the whole Sphere, and Height of 


the Segment being given; to ud the Content in Ale, 
or Wine Gallons. © | 


From twice the Dice, of the g bab. 


ma once and a Third the Height of the Segment, 
and note the Remainder. 


Againſt the Gauge Point on D, ſet double the 8 
Height on C; then againſt half che Diameter on 
5 D, is a forth: Number on C, to be reſerved. _ 
Againſt the Gauge Point on D, ſet two Thirds 
a of the Height on 2. and againſt the Height on 
-D,-8-4 fuk N e on C; which, added to the 
Number before reſerved, the Sum will be the SW: 
T5 tent. | 


9.68 = _ Cont, in Ale Gall, = 


Againſt 
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Againſt the Gauge Point on D, ſet the Remain- 


der on C; then againſt the apts on P, is the 
Content on C. 


Let the Diameter of the Sphere be 32.5, and 
the Height of the Segment 8. 


32.5 3 8 00. 
5 

. 2. 266 Add 
O05 - ; _— 

10.66 . 10.66 

54. 34 


Againſt A. G. on D, ſet 54. 34 on C; the ol 
gainſt 8 on D, is 9.68 Ale Gallons on 1 
Againſt W. G. on D, ſet 54.34 on C; then i 
gainſt 8 on D, is 1 I. 87 Wine Gallons on C. | 


Of CASK GAUGING. 


On one Side of the Sliding-Rule, is a Line of. 
: Inches divided into Tenths; and parallel thereto, are 
the Lines of Varieties, for adding the 1 mean Dia- 
meters of Caſks. 


To 0 find the mean Damier 

Seek the Difference of the Head and Bung 
Diameters, on the Line of Inches; and againſt it 
on the Line repreſenting the Variety of the Caſk, 
is a Number; which, added to the Head Diame- 
ter, the Sum will be the mean Diameter. 


Jo find the Content in Ale, or Wine Gal Hons... 
Againſt the Gauge Point on D, ſet the Length 
of the Caſk on C; z then againſt the mean Diame- 
ter on P, is the Content on 0. 


Let 
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Let there be a ſpheroidal Caſk, whoſe head 
Diameter is 26.4, the Bung Diameter is 32.6, 
and Length 48.5; the Content of which is re- 


: quired. 
| 32. 6 
94 


6. 2 Difference of Diameter. 


Seek 6.2 on the Lite of Inches, and againſt | hp 


on the Line mark'd Spheroid is 4.28 3 which, add- 


ed to 26.4 the head Diameter, the Sum i8 30.68, _ 


the mean Diameter. 


Againſt A.G. on D, ſet 48. 5 on en then againſt : 


39, 68 on D, is 127. 1 Ale Gallons on C. 


Againſt W. G. on D, ſet 48.5 on C; then n 15 


30. 68 on D, is 155.2 Wine Gallons on C. 


"Tut 4 tt ; be required to ; find the Content of the former - 


. Caſt; admit it to be of the firſt Variety. 


Seek 6.2 on the Line of Inches, and againſt it Ng 
on the Line of the firſt Variety, is found 4.0; 
which, being added to 26.4 the head Diameter, the 


Sum is 30.4 the mean Diameter. 


Againſt A. G. on D, ſet 48.5 on C; then againſt 85 


30.4 on D, is 124.8 Ale Gallons on C. 


Againſt W. G. on D, ſet 48.5 on C; then againſt 


30. 4 on D, 1s 152. 3 Wine Gallons on C. 


Let the ſame Caſk be une al of the Grand 1 3 


and let the Content be required in Ale, or Wine Gal- 
lons. 


Againſt 6.2, the Difference of Diameters on the 3 
Line of Inches, will be found 3.72, on the Line 

of the ſecond Variety; which, added to 26.4 the 
head Diameter, the Sum is 30.12 the mean Dia- 


meter. 


A gainſt 
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Againſt A. G. on D, fer 48.5 on C; then againſt 
30. 12. on D, is 122.5 Ale Gallons on C. 


Againſt W. G. on D, ſet 48.5 on C; chen againſt 
805 12 on D, is 149.5 Wine Gallons on C. 


Again, Let the ſame Caſk be ſuppoſed of the ibird 


Variet aud let the Content be required. in Ae, or 
- Wine Gallons. | 


| Againſt 6.2, the Difference of Diameters, on 


the Line of Inches, will be found 3.43 on the Line 
of the third Variety; which, being added to 26. 4» 
the Sum will be 29.83 the mean Diameter, . 
Againſt A. G. on D, ſet 48.5 on C; then againſt 
29 32 on D, 1s 120.2 Alc Gallons on C. ” 
Againſt W. G. on D, ſet 48.5 on C; then againſt 
296 82 on D, is 146.7 Wine Gallons on C. 

- Ullaginp Caſks, or Vnding rhe Quantity of Ti : 
quor in a Caſk partly full, 5 
On the Side of the Rule are two Lines of Seg- 5 
ments; the one marked 8. L. fignifying Segments 
lying the other marked S. S. ſignifying Segments 
ſtanding : Between theſe two Lines, flides a Line. 
— Numbers, marked Num. divided in the fame 


Manner as the Lines A and B. 


To find the Quantity of Liquor ina Jens Caf 
Having by the former Rules, found the whole 


Content in Ale or Wine Gallons, proceed in this 

Manner: Set the Bung Diameter on the Line of 
Numbers, againſt 100 on S. L; then againſt the 
Wet Inches on the Line of Numbers, is a fourth 
Number on S. L, called the Segment: Then if 


againſt 100 on A, be ſet the whole Content on B; 


againſt the Segment on A, will be the . in 
the Caſk on B. 5 


| Let there beaCaſk, whoſe ks 86 4 8 
Ale Gallons, or 132.8 Wine Gallons; the Bung 


Diameter 31, and Wet Inches 9. The N 
{© F: 
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of Ale, or Wine in this Caſk, is required to be 
known. 
Againſt 31 on Num. ſet 100 on 8. L; then 
againſt 9 on Num. is 22.2 on S. L. 
Againſt 100 on A, ſet 108.8 on B ; ; then againſt 
22.2 on A, is 24.1 Ale Gallons on = 
Againſt 100 on A, ſet 132.8 on B; then againſt 
22.2 on A, 18 29.4 Wine Gallons on B. 
_ Here the Quantity of Liquor, found by the 
Line of Segments, is in Ale Gallons .4 too little, 
and in Wine Gallons near .; too little: The Occa- 
ſion of this Error is, that the Lines of Segments 
on the Rule, were conſtructed for a Caſk, "whoſe. 
Bung and Head Diameters, had a greater Propor- 
tion to the Length, than the Caſk here propoſed. 
And for this Reaſon all Caſks, whoſe Lengths 


have a greater Proportion to the Diameters, than the 
Caſk, for which this Line was conſtructed, will 


gauge ſomewhat too little, when not half full, 
” and ſomewhat too much, when above half full. 

This Error, however, is for the moſt Part in- 
cConſiderable; but if a greater Approximation be 
required, make uſe of the following Method; 


which, by repeated Trials, I have always found to 


approach the Truth very nearly in all kind of Caſks. 

Find, by the Inſtructions before given, the mean - 
Pinion of the Caſk ; and ſubtract it from the 
Bung Diameter, and half the Remainder ſubtract 


from the Wet Inches, taken at the Bung; the _ 


| Remainder is the Wet Inches, at the mean Diame- 
ter ; which call the mean Wet Inches. 
Now for the following Operation, I have placed 
2 Line of Segments of a Circle mark'd S. C. pa- 
rallel to the Line S. L. on one Side of the Ses : 
ER $55 
Set the mean Didier on Num. nad 100 on 
S. C; then againſt the mean Wet Inches on Num. 
is the Segment on 8. C. e 
＋ 1 hen 
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Then againſt 100 on A, ſet the Content on B; 
and againſt the Segment on A, 15 the Quantity 1 in 


the alk on B. 
No let there be a Caſk, whoſe Diameter at the 
Head is 25, at the Bung 31, and the Length 46: 


This Caſk taken as the middle Fruſtum of a Sphe- 


roid, the Content will be 108.8 Ale Gallons, or 


132.8 Wine Gallons, and the mean Diameter 
29.14; which ſubtracted from 31, the Bung Dia- 

meter, the Remainder is 1.86, the half of which 

93, ſubtracted from 9 the Wet Inches, the Re- 


mainder will be 8.07 the mean Wet Inches. 


Set 29.14 on Num. againſt 100 on 8. C; z then 


againſt 8.07 on Num. is 22.5 on S. C. 


Againſt 100 on A, ſet 108.8 on B; then again L 


22.5 on-A,-15 24-4 Ale Gallons on B. 


Againſt 100 on A, ſet 132.8 on B; then againſt 


22, 5 on A, IS 29.9 Wine Gallons on B. 
Do fd the Num of Liquor in a > pls 0 PL 


Ag found the whole Content of the Caſk, 
procced thus: Set the Length on Num. againſt 1 0 
on 8. 8; . then againſt the Wet Inches on Num. is : 


the Segment on 8.8. 


Againſt 100 on A, ſet the Content on B; then 
Againſt the Segment on A, is the Quantity of Li- 


quor in the Caſk on B. 


Let there be a Caſk, whoſe * Su ten hs 
; 100 8 Ale Gallons, or 132.8 Wine Gallons, the 
Length 46, and the Wet Inches 37; the Quantity | 


of Liquor in the Caſk is required. 


Set 46 on Num. againſt 100 on S. 8; then a- 


Vainſt 37 on Num. is 82.7 on S. S. 


Againſt 100 on A, ſet 108.8 on B; then againſt 


7 82. 7 on A, is 89.9 Ale Gallons on B. 


Againſt 100 on A, ſet 132.8 on B; chen rg 


v3. 7 on A, is 109. 8 Wine Gallons on B. 


— OE 
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5 07 the Line M. D. or Malt Depth. 


This Line, as is before obſerved, is an invert- 
ed Line of Numbers, and is uſed for the ready 


: finding, how many Malt Buſhels are contained in 


a Couch, or Floor of Malt: It begins at 2150, | 
the Diviſos for a Malt Buſhel, and ſhews the Con- 


tent of all Priſms at one Operation, whoſe Baſes 
require but two Dimenſions, for the Inveſtigation 
of their Areas. The Operation will be always ; 
thus: Set one of the Dimenſions on B, againſt 
the Depth on M. D.; then againſt the other Di- 
menſion on A, Is che Content in Malt Buſhels 
on B. 


Let there be a Couch or F TOR of Malt, whoſe 


Length is 230, the Breadth 180, and the Depth 
3.6; how many Malt Buſhels doth his F loor con- 
tain! 8 
et 180 on B, agi 3. 6 on 1 M. D., ; | then againſt We? 
230 on A, 1s 69. 3 Malt Buſhels on B. 


Let there be a Triangular F loor, 3 Baſe ; is 
230, and Perpendicular 180, and Depth 4.8 ; how 


many Malt Buſhels doth it contain ? Half of the 
Baſe is 115: Therefore ſet 180 on B, againſt 4.8 
on M. D.; then againſt. 115 on A, is 46. 2 Malt 
Buſhey on B. 


Loet there be a Couch i in the F orm of. a ü 


bus, whoſe Side is 236, Perpendicular 150, and 
; Depth 13.4; how many Malt Buſhels does it con- 

_ tain? Set 236 on B, againſt 13.4 on M. D.; then 
againſt 150 on A, 1s 220,6 Malt Buſhels on B. 


Let there be a Rhomboidal Floor of Malt, 


: whoſe Length is 236, Perpendicular 75, and Depth 
6.7 ; how many Malt Buſhels doth it nth? Ser | 


236 on B, againſt 6.7 on M. D.; then againſt 75 


on A, 18 55.1 Malt Buſhels on B. 


VVV 
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Let there be a Floor, whoſe Form is a Trape- 

zium, the Baſe 206, half the Sum of the Perpen- 
diculars 73.5; and Depth 3.5; how many Malt 
Buſhels are contain'd in this Floor? Set 206 on 
B, againſt 3.5 on M. D.; then againſt 73. 5 on A, 
is 24.6 Malt Buſhels on B. 


Let there be à Floor of Malt i in the Form of a 
regular Polygon, half the Sum of whoſe Sides is 


125, the Perpendicular is 34.4, and Depth is 6.3; 
how many Malt Buſhels are contained therein? 
Set 125 on B, againſt 6.3 on M. D.; then againſt 5 


34 4 on A, is 126 Malt Buſhels on B. 
7 find the Content of a Cylinder i in Malt Buſhels, : 


There are on the Line D, two Gauge Points for 
Malt, mark'd M. S. and M. R. ſignifying Malt 
Square, and Malt Round; the firſt of theſe is in 


a a great Meaſure uſeleſs, all Operations belonging 


to it, being more readily performed by the Line 5 
M. D.: However both their Uſes are mne wn, and | 


firſt of the Line M. R. 


Let there be a Cylinder, whoſe Diameter is ; 46.4, 
and Depth 24.6; 


gainſt the Depth on C; 
on P, is the Content in Malt Buſhels on C. 


Set M. R. on D, againſt 24.6 on C; then againſt | 


4 4 on D, is 19.3 Malt Buſhels on E. 


To find the Content of an upright diptical 2 - 


in Mali Buſbels. 


Firſt find a geometrical Mean between the Tranſ- 

verſe and Conjugate Diameters, as is before taught 
in the firſt Part; then againſt M. R. on D, ſet the 
Depth on C; and againſt the mean Diameter on 


D, is the Content | in Malt Buſhels on C. 


* At — N E 4 
% } we 3 
* q 5 
11,09 "Fo G 0 fe 


how many Malt Buſhels or 
contained therein? Set the Gauge Point on D, a- 
then againſt the Diameter 5 


Lot 


e eee eee eee 
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Let there be an elliptical Veſſel, whoſe Tranſ- ; 
yerſe Diameter is 40, the Conjugate Diameter 30, — 
and Depth 25.5 how many Malt Buſhels are con- | 
rained in this Veſſel ? Set 30 on C, againſt 30 on 
D; then againſt 40 on C, is 34. 64 on D, the il 
mean Diameter. . = 
x Againſt M. R. on D, ſer 2 5.5 on C; then againſt 
= 34. 640 on 1D, 1s 11.1 Malt Buſhels on = 


07 the Gage Point M. S. 


- uſing this Point, two Operations are always 5 
required, unleſs it be in a Square. The firſt Opera- 
tion is to find the Side of a Square, whoſe Area 
is equal to the Baſe of the given Utenſil; and in 
right lined Baſes, whoſe Areas are found by two 
Dimenſions, is done thus: Set one Dimenſion on 
C, againſt the ſame Dimenſion on D; then againſt 
| the other Dimenſion on C, 1s the Side of the Square 5 
equal thereto on D. 
Then againſt M. S. on D, ſet the Depth oa C3. 2 
and againſt the Side of the Square on D, are the „ 
Malt Buſhels on C. g 


Let the Baſe of the given Veenſil be in the 
Form of an Oblong, whoſe Length! IS 2 30, Breadth | 
180, and Depth 3. '6. FE 
_ _ Againſt 230 on C, ſet 2 30 on D; , then againſt : 
7 180 on C, 1s 203. 46 on D. 
Againſt M. S. on PD, ſet 3. 6 on c: 3 then againſt 
203.46 on D, is 69.3 Malt Buſhels on C. | 
Again, Let there be a triangular Couch, whoſe 
Baſe is 230, and half the rern 90, and 
: Depth 48. - 
Againſt 230 on C, ſet 2 30 6 on D; then againſt 
5 90 on C, is 143.8 on D. 
| Againſt M. S. on D, ſet 4.8 on 001 then againſt | 
5 143. 8 on D, is 46.2 Malt Buſhels on C. 
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The Method of finding the Areas of Figures, 
and of inching Utenſils, 1s the ſame in Malt, as 


in Ale, except in the Diviſors, which are as fol- 
low, 


In right lined Figures L 1268. al by 27 = 
In the Circle 8 Ellipfis, the Diviſor for M. 0. is for M.B. > 5 


There is alſo on the Line A, a Gauge Point for 
Malt, mark'd M. B. at 2150, ſignifying Malt 


Buſhels: The Uſe of this, is to find the Area of 
right lined Figures, in Malt Buſhels ; ; and | 18 done 5 


1342.2 2738. 


chus: 8 
Againſt M. B. on A, Tor one Dimenſion on R; 


then dagainſt the other Dimenſion on A, is the 


Area in i Malt Bufhels on B. 
Admit an Oblong, whoſe Length is 430, and 


Breadth 197.8; How many Malt Buſhels does it 
8 contain, at one Inch deep? pd 

Againſt M. B. on A, ſet 430 on B; then n againſt | 
2 107, 5 on 1 A, 1s 2 1.5 Malt Buſhels on B. : 


Uf! PROBLEMS. 


The Content and Diameter of a Cylinder bring given; 

to find the Depth. 
Set the Diameter on D, againſt the Content on 
C; then againſt the Gauge Point on P, is the 
Length on C. 


Let a Cylinder be £ given, whale Content is ; 26 9 
Ale Gallons, and Diameter is 28.43 and let the 


Depth be required. 


Set 28.4 on D, againſt 36.c 9 « on C; then againſt 
A. G. on D, is 16.5 on C, the Depth. oo 


T7 he C ontent and Depth 7 2 Older being given; J 


to find the Diameter. 


Againſt the Depth on Cc ſet the Gauge Point 
on D; then againſt the Content on 0. is the Dia- 
meter on D. 


%% 
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Let a Cylinder be given, whoſe Content is 45.2 


Wine Gallons, and Depth 16. 53 the Diameter is 


required. 
Againſt 16.5 on C, ſet W. G. on D; then againſt 


5 45. 2 on C, is 28.4 on D, the Diameter. 


4 be Content of a Dillder: and Proportion the, Dis. 


meter hath to the Depth 22 given; to Td lbe Dia. 


meter and Depth. | 
Set the Gauge Point on D, againſt the Propor- 


tion of the Depth on C; then againſt the Propor- 


rion of the Diameter on D, is a fourth Number 


on C. 
Againſt this fourth Number on E, fer the Pro- 


portion of the Diameter, or Depth on D; then 


againſt the given Content on E, 1s the Diameter, 


or Depth on D. 


Let a Cylinder be given, whoſe Come; is 87 


Ale Gallons, and the Diameter 1 is in Proportion to 


the Depth, as 10 is to 20 3 the Diameter and 
Depth are required. 


Set A. G. on D, againſt 20 on c; 5 then againſt 


10 on D, 1s 5.57 on C, the fourth Number. 


Againſt 5457 on E, ſer 10 on D; then againſt 


87 on E, is 25 on D, the Diameter. 


Againſt 5.57 on E, ſet 20 on D; then againſt 


5 87 on E, is 50 on D, the Depth. 


The Comttnt, Depth, and Difference of the Diame- 


ters of a conical Tun being given ; 3 70 * the Dia- 
meer. 


Set the Gauge Point on D, ad one Third af 


the Depth on C; then againſt half the Difference 
of Diameters on D, is a fourth Number on C; 
| which Number is to be ſubtracted from the given 
Content, and the Remainder reſerved. 


Then ſet the Gauge Point on D, zoninſt the 


Depth on C; and againſt the Remainder before 


reſerved 
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reſerved on C, is half the Sum of the Diameters 


on- D. 


To, and from this half Sum, add and ſubtract 


half the Difference of Diameters; the Sum will be 


the greater Diameter, and the Difference the leſſer 


Diameter. 


Let there be a conical Tun, whoſe Content is 
170 Ale Gallons, the Depth 36, and Difference 
of the Diameters 8 4 Y the Diameters are required. 


Half the Difference of Diameters i is 4.2. 
One Third of the Depth is 12. o. 


Set A. G. on D, againſt 12 on c, then againſt 
4.2 on D, is 59 on C. 1 


„„ -190-- 
Subtract 59. 


Remainder ho, 41 : 


Set A. G. on D, n 36 on off then againſt 
169. 41 on C, is 41. 1 on D. 


„„ 411 
| Add 5 * 2 | Sube 4.2 
Greater Diameter 45. 3 36. 9 Leſſer Diamet. 


The Content, Depth, and Proportion of the Diameters 


of a conical Tun being given; to find the Diameters. 


Find, by the Rules before given, the Content of 


a conical Tun, whoſe Diameters and Depth are 
the ſame, as the Proportions of the Diameters and 
Depth here given; then againſt the Content thus 


found on C, ſet either of the given Proportions on 
D; then againſt the given Content on C, 1s the 


correſponding Diameter on D. 
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Let there be a conical Tun, whole Content is 
84 Ale Gallons, the Depth 36, and the Diameters 
in proportion as 6 to 9; the Diameters are re- 
quired. 

Now the Content of x Fruſtum of a Cone, whoſe 
leſſer Diameter is 6, greater Diameter 9, and 
| Depth 36, will be found to be 5:71 Ale Gallons, 

Againſt 5.71 on C, ſet 6 on D; then againſt 
84 on C, is 23 on D, the leſſer Diameter. 

Againſt 5.71 on C, ſet g on P; then againſt 84 
3 C, is 34-5 on D, the greater Diameter. 


The 2 ontent ind the Proportions 0 f the Diameters, 
and Depth, of a conical Tun being grven 3 to fi nd the 
Diameters and Depth. | 
With the given Proportions, find the Content 
of a conical Fruſtum, as if the ſaid e 
were real Dimenſions. : 
Then againſt the Content thus "EO on E, ſet 
either of the given Proportions on D; then a- 
gainſt the given Content on E, is the correſpond- | 
ing Dimenſion on D. : 


Let there be a conical Tun, whole Content is 
60. 3 Ale Gallons, and the Diameters and Depth 
are in Proportion as 6, 7 and 8; the Diamieters and 
Depth are required. 

Now theſe Proportions being uſed, as the real 
Dimenſions of a conical Tun, would produce the 
Content .939. 5 

Againſt 939 on E, ſet 6 on 'D; then againſt 
60.3 on E, is 24 on D, the leſſer Diameter 

Againſt 939 on E, ſet 7 on D; then againſt 
60. 3 on E, is 28 on D, the greater Diameter. 
Againſt . 939 on E, ſet 8 on D; then againſ 
60.3 on E, is 32 on D, the Depth. wy 
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The Areas of two like Superfictes being given, and 
the Dimenſions of one of them to find the Dinan ons 
of the other. 

Againſt the Area of any Superficies on C, ſet 
one of its Dimenſions on D; then againſt any other 
Area on C, is the correſponding Dimenſion on D. 


Let an Ellipſis be given, whoſe Tranſverſe Dia- 
meter is 40, Conjugate Diameter is 30, and Area 


is 3.34 Ale Gallons; it is required to find the 


Franſverſe and Conjugate Diameters of a like 
Ellipſis, whoſe Area ſhall be 7.52 Ale Gallons. 


Againſt 3.34 on C, ſet 40 on D; then againſt 


7.52 on C, is 60 on P, the capſvecks Diameter. 


Againſt 3-34 on ©, ſet 30 on D; then againſt 


7 52 on O, 15 45 on D, the Conjugate Diameter. 


The Contents of 1200 like Solids, and the Dimenfi one 


of one of them being given ; to 22 the TI tons Y 15 
the other. 1 


Againſt the Content of any Solid on E, ſet one 


of its Dimenſions on D; then againſt the Content 


of any like Solid on Bs is the n Di- 
menden on D. 


Let there be a Caſk, whoſe: Head Diameter 18 


20, Bung Diameter is 23.4, Length 28, and the 


Content in Ale Gallons 38.8; and let it be required 


to find the Dimenſions of a like Caſk, whoſe Con- 
tent is 131 Ale Gallons. 7 


_ Againſt 38.8 on E, ſet 20 on D; then 48 lnlt 
131 on E, is 30 on D, the Head Diameter. 5 
Againſt 38.8 on Te ſet 23.4 on D; then againſt 


131 on E, is 35.1 on D, the Bung Diameter. 


4 Againſt 38.8 on E, ſer 28 on D; z then againſt 
131 on E, is 42 on D, the Length. 


The Content, Length, Difference of the Daman, ak 


vieh Fa Caſk 2 given; to to fing the Diameters. 


5 . A 
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Againſt the Length on C, ſet the Gauge Point 
on D; then againſt the Content on C, is the Mean 
Diameter on D. 
Then ſeek the Difference of the Diameters on 
the Line of Inches, and take out the Number op- 

polite thereto on the Line of the Variety of the 
Caſk; this Number ſubtracted from the Mean 

| Diameter, leaves the Head Diameter. 


Let the given Caſk be the Fruſtum of as Sphe- 
roid, the Content 108.5 Ale Gallons, Length 48 
and Difference of the Diameters 5˙13 the Head 
and Bung Diameters are required. 

Againit 48 on C, ſet A. G. on D; then againſt 
108.5 on C, 1s 28.5 on D, the Mean Diameter. 


Apainſt 5.1 on the Line of Inches, is 3.5 on 
the Spheroid Line. GT, | 


From 28.5 To 25. 
Subtract S = Add 5. I 


Head Diameter 2 25. 8 30. 1 | Bung Diamet, 


7 be Content, Length, Proportion of Hine ers, and 
Variety of a Caſt being given; to find the Diameters. 
F ind a Mean Diameter, between the Pr oporti- 
ons of the Diameters : Thus, 
Againſt the Length on C, ſet the Gauge Point 
on D; then againſt the Content on C, is the Mean : 
7 Diameter on D. 
Againſt the Mean between the Prolog on 
A, ſet the Mean Diameter of the Caſk on B; then 


againſt each Proportion on A, 18 the eee 
Diameter on B, | 


Let there be a Caſk of the firſt Variety, whoſe 
Content is 45 Wine Gallons, the Length 30, and 
the Proportion of Diameters as 4 to 5. 
Againſt the Difference of Diameters, on the | 
Ling of Inches, is O. 63 on the Line of the firſt 
9 2 V ariety ; ; 
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Variety ; which added to 4, the leſſer Proportion, 
the Sum is + 635 the Mean between the Propor- 
tions. | 1 at 
Againſt 30 on C, fet W. G. on D; then againſt 
45 on C, is 21 on D, the Mean Diameter. Es 5 
Againſt 4.63 on A, ſet 21 on B; then againſt 
4 on of is 18.1 on B, the Head Diameter; and at 
the ſame Time, againſt 5 on A, is 22, 6 on B, the - 
__ Bung Diameter. _ 


The Content of 4 Caſk, the Propertions #1 7 Dia- 
meters and Depth, and the Variety being given 10 
find the Diameters and Depth. : 
© Work with the Proportions, as if they were the 
real Dimenſions of a Caſk; then againſt the Con- 

tent thus found on E, ſet any of the given Pro- 
ortions on D, and againſt the Content of the 
1 Caſk on E, is the correſponding ] Dimenſion on D. 


Let there be A Caſk of the ſecond Variety, | 
| whoſe Content is 26.2 Ale Gallons, the Head, 
Bung and Length in the ſame Proportion, as 6, 75 
and 8, or which! is all one, as 12, 14 and 1 : 
Againſt 2, the Difference of the. Proportions of 
the Biameters, on the Line of Inches, is 1. 18 on 
the Line of the ſecond Variety; which added to 
125 the Proportion of the Head, the Sum! IS I 3: 18, 5 
the Mean Proportion. 
Set the Gauge Point on D, againſt 16 on C; 
then againſt 13. 18 on D, is „ 7 
: "Againſt 7.7 on E, ſet 12 on D; then againſt 
26. 2 on E, is 18 on b, the Head Diameter. 
Acgainſt 7.7 on E, ſer 14 on D; then againſt 
26. 2 on E, is 21 on D, the Bung Diameter. 1 
Againſt 7.7 on E, ſet 16 on D; then againſt 
26. 20p E, is 24 on D, the Length. 
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N B. It is always moſt commodious, to rake 
your Proportions 1 in Numbers greater than 10; be- 
cauſe 


% 
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eauſe the Content will be found in Gallons, which 
will render the Operation more intelligible to the 


Learner, than when the Content found by the Pro- 
portions, is a Decimal. 


_ The Content of a Caſh, Head Debtor Length 
and Variety being given; to find the Bung Diameter. 
Set the Gauge Point on D, againſt the Length 
on C; then againſt the Content on Js 1s the 5 
Mean Diameter on D., 185 
PFrom the Mean Diameter, ſubtract the Hed 
Diameter, and ſeek the Remainder on the Line of 
the Variety of the Caſk; againſt which, on the 
Line of Inches, is the Difference of Diameters; 
which added to the Head Diameter, the Sum is 
the Bung Diameter. 


Let there be a Caſk the F ed of. a Spheroid, a 
5 the Content of which is 87.3 Ale Gallons, the Head 
Diameter 25.2, and the Lo 40 the Bung 
Diameter i is required. : 
Azgainſt 40 on C, ſet A. G. on D; . then againſt 

8 7. 3 on . IS s the Mean Diameter 28 on D. 


From 28.0 the Mean Diameter. 
| Sobtract 25˙2 the Head Diameter. 


2. 8 the de 


Againſt 2. I on the Spheroid Line is 4-1, the 
Difference of Diameters on the Line of Inches; 
which added to 25.2 the Head ee the Sum 8 
is 29-3; the Bung Diameter. 


' The Content of a Caſk, Bung Diameter, Length, 
and Variety being given ; to find the Head Diameter. 
Find the Mean Diameter, as in the laſt Propoſi- 

tion, and ſubtract it from the Bung Diameter, and 

note the Remainder: Then on the Line of the Va- 
riety of the Caſk, feek a Number, which ſubtrac- 
e e n 
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ted from the Inches and Parts againſt which it. 


ſtands, ſhall leave the ſaid Remainder ; the Num- 


ber thus found, ſubtracted from the Mean Diame- 
ter, leaves the Head Diameter, - 


Loet the given Caſk be of the firſt Variety, the 
Content 100 Wine Gallons, the Bung Diameter 


30.4, and the Length 36.53 the Head Diameter | 


1s required. 


Againſt 36.5 on C, ſet W. G. on D; then a- 
1 guns 100 on Gy, is 28 4 on D, the Mean Dia- 


ee 30. 4 the "WA Diameter. 
Subtract 28.4 the Mean Diameter, 


— — 


2.0 1 Remainder. 


| Now on the Line of _s firſt Variety, find 3. FE 
| again which is 45.6 on the Line of Inches, the 
Difference between which two Numbers is 2.0 the 


ſame as the Remainder; therefore ſubtract 3.6 ng 
from 28.4, the Mean Diameter, the Remainder 18 5 


24. 8 the Head Diameter. 


1 be Comet of F/ Cat, the Head or Bike Dia- 
meters, and the Variety being pony z to Aud the 


Len oth. 


Set the Mean Diameter on 9 againſt che Con- : 
tent on C; then againſt rhe Ange 2 Point on D, is 


the Length on C. 


Let the given Caſk be the Friftum of a 1 ; 
role. the Head Diameter 25.2 the Bung Diameter 


29.3, and Content 104 Wine Gallons; 3 the Length 


is required. 


Againſt 4.1, the Difference of the Diameters 
on the Line of Inches, is 2.8 on the Spheroid Line, 


which added to 25.2, the Head Diameter, the Sum 
is 28, the Mean Diameter. 


Set 


e 
. 


* 
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Set 28 on D, againſt 104 on C; then againſt 


W. G. on D, is 39 on C, the Length. 


The Bung of a hing Caſh, or Length of a fanding 


Caſk, the Wet Inches, and Quantity of Liquor in the 
5 Caſe being given; to find the whole Content of the Caſk. 


Set the Bung Diameter, or Length on Num- 


bers, againſt 100 on the Segments; then againſt 
the Wet Inches on the nen is a fourth Num- 
ber on the Segments. ED 
Againſt this fourth Number on A, ſet the g | 
ven Quantity on B; then againſt 100 on nA, * 

the whole Content on B. 


Let there be a lying Caſk, whoſe Buby Diame- 


ter is 23, the Wet Inches 11, and the vantity in 


the Caſk 17 Gallons ; 3 the whole Content of the | 
_ Caſk is required. 


Set 23 on Numbers, againſt 100 on 1'S. Li; J 5 


| againſt 11 on Numbers, is 47 on S. L. 


Againſt 47 on A, ſet 17 on B; then pint 100 


on A, 18 36 on B, the whole Content. 


T he Dine Diameter of a lying Caſh, or Tra + 


a ſtanding Caſh, the Quantity of Liquor in the Caſk 
and whole Content of the Caſk being given ; to find che 
Met Inches. 


Againſt the whole Content on 4 fer 100 on 


B; then againſt the Quantity 1 in the Calle on A, is 
a fourth Number on-B=-. 


Againſt 100 on the Segments, ſer” the Buns 


Diameter, or Length on the Numbers; then a- 


gainſt the fourth Number, on the Segments, | is 


the Wet Inches on the Numbers. 


Let there be a ſtanding Caſk, TI Lan is 


5 46. 5, the whole Content 110 Gallons: the Quanti- 


ty of Liquor in the' Caſk 74 Gallons; the Wet 
Inches are required.” 


 Againit 


— 
— won; 
— 


— — — 
7 ay 2 


a 5 
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* Againſt 110 on A, ſet 100 on B; then againſt 


74 on A, is 67.5 on B. 
. Againſt 100 on S. S. ſet 46. 5 on the Numbers; 8 
then againſt 67.5 on 8. S. is 30.7 on Num. the 


Wet Inches, 
The whole Content of. a Caſt, the Quantity of 14. 


quor therein, and the . et Inches being — to wn br 


the Bung, or Length. 
Again the whole Content on A, ſet 100 on 


B ; then againſt the Quantity | in the Caſk on A, 1 


a fourth Number on B. 


Againſt the fourth Number on the Segimentiy : 
ſet the Wet Inches on the Numbers; then againſt 
100 on the Segments, 1s the Burg Diameter, or 


Length on the Numbers. 


, - there be a Caſk, whoſe Content is 12 5 Gat: ro 
lons, the Quantity in the Caſk 48 Gallons, and 
Wet Inches 20; this OE” a e Caſk, the 

T Length 1 18 required. 

| Againſt 125 on 4 ſet 100 on B; then againſt 5 
1 48 on A, is 38.5 on B. : 
Againſt 38. 5 on S. 8. ſet 20 on Num. then a- 
gainſt 100 on S. S. is 50.3 on Num. the e 


Of Mixing diffirent Qualities, 


The Prices of two Liquors being given or known ; 
10 find in what Proportion they muſt be mix'd, to fell : 
at any given Price, between the two Prices. ET 
Ihe Difference between the greateſt Price, and 
the given Price, is the Quantity of the worſt Li- 
quor. And the Difference between the given Price, 
and the ſmalleſt TAGS is the Quantity of the beſt 


; Liquor, 5 
Let it be 1 to mix 1 at 45. 64. che 
Gallon, with Brandy at 95. the Gallon; the Pro- 


| Greateſt : 


portion is required. 
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_ Greateſt Fricſe 9 Given Price 7 
Given Price 7+ Smalleſt Price 4 + 
Worſt Liquor TY Beſt Liquor 3 
Thus it is found there muſt be put 3 Gallons 
of the beſt Brandy, to 1 + of the worſt Brandy; or 


which is the fame, 2 of the beſt, 08 K. of the 
worſt. 


- T 1. Kas of the Mixture, the Prich theres f, 5 
and tbe Price F each Liquor 555 grven ; lo find the. 


Quantity of each to be mixed. 


Muultiply the given Quantity, by the Difference 5 
between the Prices of it, and that of the worſt 


Quality, and divide the Product by the Diffe- 
rence between the beſt and worſt Price; the Quo- 
tient will be the Quantity of the beſt Liquor. 


Let it be required to mix 40 Gallons of Brandy 


at 85. 6d. with Brandy at 3s. Ie? to fell at the Rate 
0 55. 44, the Gallon. 8 


„ 55 5 


| | Gives Price 3 4 | 5 e Price 8 6 
| Worſt Price 30 "Worſt Price 3 39 
. eng Pence. RK +9 or 57 Pence. 
40 Given Quantity. 
19 
350 
„ 3 
5 760 (134 Beſt Brandy, 
15 190 
: * 
wry = 


Thus it is + found, that in 40 os. there muſt. 
be put 13 , or 13 3 Gallons of the beſt Brandy. 


CY 
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A TABLE of Excis E, for Common Brewers, 
from one Firkin of To, or * to ten — 


Barrels. 
Bar. | J. s, d. ri. . . d. n. I. 5. d. grs. 
7 o 1 1 0.7 [0 1 18.540 o o 31.9 
F1 2 2 . 34] O 2 3 1.09 [ 0 0 6 3.32 
1 8 4 %%% 34 3.63 [0 o 10 173 
VTV 
2 8 81.39 9 10.360 2 3 3.30 
3 © 13 © 2.08 [0 13 7 2.54 [ 0 3 5 2.95 
4 017 42.78 018 2 672] o 4 72.60 
4 x 2: 8 $07 $8 2 8 2.90 0 5 9 2.26 
a If ont — 1 ——— 41 
6] 7.6 1 . 71 7 310970 611 1.9 
74 110 5 b. 36 1111 9 3.27 8 11.56 
38114 91.56] 116 41.45] o 9 3 121 
91 19 1 2.26 2 0 10 3.63 0 10 5 0,86 
wh 2 3 5 2.95 2 5 5 2 1.81] © 11 7 0,452 
ok sf c KW 
112 7 9 3-55] 2 10 o c. oo o 12 9 0.17 
12 1 2 12 2 0. 34 2 14 6 2.18 0 13 10 3. 82 . 
73] 216 61.04] 219 1 0.36] 015 0 3.7 
143 010773] 3 3 7 2-54] 016 2 3.113 
. 8 20.2 017 4 2 
36] 3 9 6 2.13] 3 12 8 2.90 0 18 6 dupy 
37 3 13 10 3,82 3 17 3 1.09 | © 19 8 2,08 
38 | 318 3c.z2] 4 1 93.29] 1 010 173 
29g] 4 2 71.21] 4 6 41,45] 2 2 0 1.39 
20 4 6 111.91 | 4 10 10 3.63 13 2 1,04 
„„ 1 
21411 3 2.60 4 15 5 1.81 | 1 4 4 0.69 
22415 7 3-39] 5 © 0coof 1 3} bog 
235 0 00.04 5 4 62.18] 1 6 8 o.00 
24] 5 4 40.69] 5 9 10.36] 1 7 93.65 
25] 5 8 81.39] 5 13 7 2.54 | 1 8 11 3.30 
a6] 513 02.08] 518 2 0.72 [ 110 x 2.95 | 
87 | 517 42.78] 6 2 8 2.90 111 3 2.60 
a8 [6 1 8 3.47 [6 7 31.09] 112 5; 2.26 
29 6 6 1.17 6 11 9 3.27 [1 13 7 1.91 
30 [6 10 50.86] 616 4 145 1 4 9 1.56 
31] 614 91.56 7 0 10 3.63 { 15 11 1.21 
32 6 19 12.26] 7 5 5 1.81] 117 10.86 
83] 7 3 5 2.95 ] 710 ò &.00 1 18 3 0.52 
24] 7 7 9 3-65] 714 62.18] 1 19 5 0.17 
35] 712 2 0.34 | 7 19 10.36] 2 o 5 3-32 
36] 716 6104] 8 3 72.54 [2 13 
37] 8 0101.73] 8 3 2% [ 210 3.17 
$8] 8 5 2 2.427 8 12 8 2.90 | 2 4 © 2.78 
wi 9 63131817 31.094 2 $ 22.43 
40 81310332] 9 1 93. 2 6 4 3.08 
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4 TABLE of Excisk for Common Brewers, 
from one Firkin of Beer, or ip to ten foouſand 


Barrels. 


11 
"TY 


15 13 
16 1 8 


16 10 


X. 


n | J. 4-4; fr.. 


8 18 3 0:52 


9% % 7 . 


9 6 11 19 
9 11 3 2.60 
MOON 7 3+30 


a ee 


10 O © 0.00. 


10 4 4 0.69 
io 8 8 1.39 
10 13 0 2,08 
10 17 4 2. 580 


1 8 3.47 
6 1 0. 17 
1110 5 0.86 
1114 9 1.56 
1119 1 2.26 | 
—äͤ—— — 
1a 3 
12 7 9 3-65 
12 12 2 0. 34 
12 16 6 1,04 
13 0 10 1.73 
— —_———_ c— ; 
13 5 k 2.43 
13 9 6 3.13 


113 13 10 3.32 


13 18 3 0.52 
14 2 9 1,21 
EI r= In. eg 
14 6 11 1,91 
14 11 3 2.60 
14 15 7 3-30 
15 © 0 90.00 
15 4 4 0.69 


15 8 81.39 
o 2.08 
4 2.78 
3.47 
1 0.17 


15 17 
16 6 


5 .ä86 
16 14 9 1.56 
16 19 1 2.26 
17 3 5 2.95 
"77.9 . 
17 12 2 0.34 
17 16 6 1.04 
18 o 10 1.73 
18 7 2 2.43 


— 


5 2-95 ] 


— 
© 


31 


19 6 4145, 


my” 


— 


= hs „ - 
I. s. d. gri. | I. 1. d. ri. 
9 6 41.45 [2 7 61.73 
9 10 10 3.63 | 2 8 8 1.39 
9 15 5 1.81 | 2 9 10 1.04 
lo 0 00.00 | 2 xx o 0.69 
10 4 6 2.18 | 2 12 2 0.34 
10 9 10.36 2 13 4 o. c 
10 13 7 2.54 | 2 14 5 3-65 
10 18 2 Ce72 [ 2 15 7 3-30 
it 2 8 2.90 | 2 16 9 2.95 
11 1 3.5 I 99 2 17 11 2.60 
11 11 9 A 27 2 19 1 2.26 
1116 4 1.45 $6.3 1.9 
iz © 10 3.63 | 3 1 5 1.56 
i2 5 5 181 | 3 2 7141 
12 10 O . oo "BY. | 9 0.86 
12 14 6 2.18 | 3 4 11 0.2 
| 12 19 10.36] 3 6 1 0.17 
13 3 7 2.54] 3 7 2 3-32 
13 8 20.72] 3 8 4 347 
1312 8 2.903 9 6 3.13 
13 17 3 1.09 [ 3 10 8 2.78 
14 1 9 3.27 3 11 10 2.43 
14 6 4 1.45313 © 2,08 
14 10 10 3.63 3 14 2 1,73 
14 15 5 1.311 3 15 4 1,39 
15 0 0 c. oo 3 16 6 1.604 
15 4 62.18] 3 17 8 0.69 
185 9 10.36] 3 18 10 0,34 
15 13 7 2.54 4 © O 0,co| 
15 18 2 0.72] 4 1 1 3,65 
16 2 8 2.90] 4 2 3 3.30 
16 7 3109] 4 3 5 2.95 
1 11 93.27 4 4 72,66 
6 16 4 1.43 4 5 9 2,26 
17 O 10 3.6314 611 1.91 
V 1 1.56 5 
17 10 00,00] 4 9 3 1.21 
17 14 62.18 | 4 10 
17 19 1 0.36 | 4 11 7 0.52 
18 1 7 2.54 | 4 12 9 0.17 
18 8 2 0,72 | 4 13 10 3.82 
18 12 8 2.90 | 4 15 0 3.47 
18 17 3 1.09 | 4 16 2 3.13 
19 1 9 3.27 | 4 17 4 2.78 
4 18 6 2.43 
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A TABLE of Ex CISE for Common Brewers, 
' from one Firkin of Beer, or Ale, to ten thouſand 


Barrels. 


Bar, 
86 
87 
88 
80 
go 


x | 
J. . d. geri. 


IS Is 3 0.52 
19 4 7 1.21 
19 6 11 1.91 
19 11 3 2.60 


54 


18 13 10 3.82 


A. 


'% , grs, | © 
10 10 3.63 


15 5 1.81 


WS Þ © 

- 454-01 
2 
— 
00 


2. — 


19 15 7 3:30 
0 

20 4 4 0.69 
8 8 1.39 

20 13 


4 2.78 
8 3.47 


20 17 
21 1 
21 6 


21 14 
43 9 63.13 
65 4 4 0-69 

$6 19 1 2.26 

108 13 10 3.82 

130 8 8 1.39 

5 2:95 

3 0.52 


— 


- 262-3. 
173 18 
195 13 o 2.08 
217 7 9 3-65 
434-15 7 3+30 


oO 2.08 


—— m—_—_ na 


O ©.co | 


| 1 0. 17 
21 10 5 0.86 


9 1.56 


* 


652 3 5 2.95 
869 11 3 2.60 
1086 19 1.2.26 
1304 6 11 1.91 


1521 14 


3 


179 2 7 1.21 


956 10 5 o. 87 


2173 18 3 0.52 | 


9 1.56 


J. 


| 


VI. 


t. 4. . 


8 2.08 
10 1.73 


O 1.39 
2 1.04 


[en 


| 


_ 


6 0.34 
8 o. oo 


9 3-05 


8 On 


1 2.95 


seele esse 


11 3 2.60 


12 5 2.26 
13 7 1.91 
14 9 1.56 
15 11 1.21 


11 10 2.43 


7 9 365 


3 9 0.36 By 


19 8 2.08 
15 7 3.30 


28022 28232 
A8 Hwy = 


— 


2 0 Nu 
O e 
1 


| 


15 11 1.217 


15 4 1.39 


I4 9 1.56 
14 21.73 


The 


8 
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4 0.6g | 
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_ The Us of the foregoing Table of my for 


Common Brewers. 


The two Fi igures on the Right-Hand of the 
Place of Farthings, are Decimal Fractions of a 

Farthing; therefore ſeek the Number of Barrels, 
and Firkins, and take out their correſponding 
Sums, in Pounds,  Shillings, Pence, Farthings and 

| Decimal Parts of a Farthing : Add theſe Sums 
together, the Total is the Excile. 4 


What's the Exciſe of / bxty-cight Barrels, and one 
; Firki in of Strong Beer ? 


. 4. grs. 
Againſt 68 Barrels is 14 15 7 3.30 
Againſt [ . 1 0 1:7 0.17: 


14 16 18 3.47 
Thus it is Seand. that the Exciſe of 68 Barrels, 


and 5 Firkin of Strong Beer, is 144. ws 84. 3. 
and - 23. of a Farthing. 


IWhat's the Duty of three hukdred twenty . : 
Barrels, and three Firkins of Ale? 


45 


s. d. grs. 
An 300 \ Barrels i is 68 3 7 2.54 
Againſt 24 Barrels is 5 9 1 0.36 
1 8 3 Firkins 1 is 2 3 4.3.63 

73 16 1 2.53 


5 . | 
The Thy 4 is Of 165. 1d. K, and 122 of a 
F FAME CT. =- 


What's the Duty of two augen and ruenty-eight 
Barrels of Small Beer? 


| _ 54 gre. E: 
Againſt 2000 Jace | is 115 18 10 0.34 
Agains 28 Barrels 1 is 112 52.20 


117 11 3 2.00 


The Duty is 1170 115. 34 45 and 7+ of a 
'Farthing, 


2 A 
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A TABLE of Exciss for Vieuallers, from 
one Firkin of Strong and Small Beer to 10,000 


Barrels. | 
18 Nr. 3447 3:4 r.. . „ „ L 641] 
4 66116 10 1480 961 24 oof 6 80 
6765 494 971 24 „% 694 
3 6817 oc] 4 10 8 98] 24 10 0] 6 108, 
6597 54 „ 99] 24 15 of 6 120 
4 7017 10 014134 100} 25 oof 6134 
Y n 0 4 14 8 200] 50 oof 13 68 
I 72415 oof 4 160 300 75 O of 20 00 
12118 * 4 '7 4 400] 100 o of 26 13 4 
74118 10 cf} 4 18 8 500] 125 oof 33 68 
75118 15 0 5 0 0, 600] 150 o of 40 oof 
7619 oof 5 14 700 175 oof 46 134] 
-29$19-5 of 28 800] 200 oof 53 68} 
78119 loci} 5-40 900 225 © of 60 oo 
79119 15 of 5 54 1000] 250 oof 66 13 4 
3020 oof 5 68 2000] 500 o of133 68 
| = 20 5 of 5 8 0 3000] 750 o of200 o o 
5 82 20 10 Of 5 94 4000 1000 o 266 13 4 
83 20 15 of 5 10 8 5000 1250 o 01333 68 
8421 oof 5 12 0 6000 1500 o 01400 oof 
85121 5 of 5 13414 6 
8621 10 0 5 148 
87421 15 of 5 160 
88922 oof 5 17 4 
9022 10 of 6 oof 
5 — — 
91 22 15 0 6 I 4 
92123 O © 6 28] 
93123 506 40 
94123 100] 6 5 4 
95 23 15 of 6 11 
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The Uſe of the foregoing Table of 88888 for 


Vidctuallers. 


What's the Duty of 78 Barrels of Sons Beer? 
Againſt 78 Barrels i is 194, 105. the Duty. 


What's the Duty of 48 Barrels, and three Firkin 
f Strong Beer ? 
„„ HR 4 
Againſt 48 Barrels is 12 0:0: 
* 3 Firkins is © 3 9 


Dy 3 9 the Dury. 


| What's the Duty of 214 Barreh, and 2 Firkin Eo 


of Small Beer? 


Againſt 200 Barrels is I 3 
_ Againſt 14 Barrels is 
Againſt 2 Firkins is 
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in 


ALE GALLONS, 


| To all Diameters in Inches and Tenths, from 


twelve Inches, to One hundred and fifty-ſix. 
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— 


Diam. 
In 


Inch. 


12. 


O 


. 1 


Lava [4-0 


Arias of Circles e ee 77 Glinders 


[49 4500 e | wes 


| +& vb | & au och 


be On. 

1 Z 3 | Os 
0.4011 0.80 1.20 1.60 
d. 4078 0.81 1.22 1.63 
0.4140 0.83 1.24 1.685 
0.4214 9.84 1.26 1.69 
0.4282 0.86 1.28 I.71 
— — — — | — 3 — — 
0.4352 9.87 1904-1949; 
0.4422 0.88 5 2 : 
0.4492 0.90 1435 1.80 
0. 4503 0.91 1.37 1.82 
W 1.85 
0.4707 0. 04 int 1.88 
0.4780 0.96 N 1.43 1.91. 
0.4853 0.97 f 1.46 1.94 
0.4927 0.98 {| 1.48 L097; 
0.5001 1.00. 1.50 2.00 
o. 5076 1.01 | 1% 2403. © 
9.5151 eien -4:.2,06 
0.5227 1.04. 3-37 F $00... 
0.5304 1.06 1.59 | 2.12 
EINE 1.08 1.61 | zac 
0.5459 1.09 1.64 2. 18 
0.5537 1 1.66 . 
0.5016 1.12 5 1 2.24 
0.5095 1.14 1.71 2 28 
9.35 7 1.73 2.31 
0.5850 17 1.76 2.34 
0.5937 1.19 1.78 | 2.37 
9.6018 1.20 1.86 2.40 
0.6100 | 1.22 | 1.83 2.44 
e nd on (Re ap 
0.0260 1.25. 1.88 2. 50 
0.0350 1.2 1.91 2, 54 
0.6435 1.29 1.93 2.57 
0.6520 1:20 1.96 2.61 
0.6605 1432 1.98 2.64 
0. 5691 1.34 2.21 2:58 + 
0.6778 1.35 „„ 
0.0805 47 2.05 2.74 
0.6953 1.39 3.909 2.58 
0.7041 1.41 | 44 — | 2.82 
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in AL GALLONs, 


* 


Depth. 


2 


2.81 


2.85 
2.90 
2.95 
3.00 
| 314. 

E $519: 
3.24 
5 Z 3.30 
[= 3-35" | 
3.39 


3.44 | 3: 


2.61 4.13 3.66 4919 4.70 
2.65 3-18 371 J. 4-24 --4 74-77 Fl 
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1 Areas ith —.— and Contents of Olin dere 
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in ALE STN 


Depth. 


=; 


: g 3 


4.99 

5.05 
5.12 
5.18 


8 


4.08 - 


5˙37 


5-43 


. „ 4 A — 
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| Areas of Circles and Carers 2 Mur 5 


{ Diam. 
In 


Depth. 


FE: 


Inch. HEM 


2 


20 


[So a Fac a 
* 
O 
+ 


=p 


FEATE 


n ow 


220 | 1.3480 

7 "3 ee 

7:68, Þ. 18-3226 

I 3 3850 

1 35 3971 

ih 6 On 

| FFC 

i| 16 | 14225 

8 1 7 1.4351 

ih | 83 | 1.4478 

| 9. [14905 
{ 23.0 


Den D L= 
UW 
VI 
Oo 
O 


4 


7 


B 2 
5 


| 72.34; 
2.350 | 

2.39 
2. 4a. 

e 


4447-1: 
„ 
2.68 
, 
| 2-70 ! 
| 75 | 


2.23 
2:28 
2.27 
2.29 
2.32 


2.46 


2.30 


— — 


+ > > & ov 
>. +, 


& 
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CI 3/03 ©I OI 
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Sei 
K 0 = 


GI 
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5 | in AL x Galions | 
5 | Depth. 1 
4 6 2 8 8 
5.57 6.68 7.80 8:01. 10.0 . 
5.53 5.75 7.88 9e inis 
5.68 6.82 des ie; 
$-74 8.88 3.63 98s 10.33 
5.80 6.95 8.11 9.27 10.43 
8.85 | 702 | 819 | 936 10.53 
- $91: | -7-09. ., 946 10.54 
5.97 7.16 b 8.35 9.55 10.74 
6.02 7.23 8.43 9.64 10.84. 
v.00" {1 -7490-1-] :$30-:1- 9473-1 19:96:71 
6.14 737 85.80 9.82 11.0% 
6.20 7-44 [8.68 9.92 11.185 
6.26 7.51 8.76 10. 01 . 
16.32 7.58 8.84 J 10.11 137 
6.38 7.65 | 8.93 10.20 - | 1148 
TTTTTTVTFTFTFTFVV 
0-44 4-792 1-4: 9,01 1c. 30 11.59 } 
6.50 7.80 | 9.09 Io 39 11.69 |} 
6.60 7.8% 9.18 10.49 11.80 
6.62 | 7-94; | 926 10.69 | 11.91 } 
6.68 801 9.35 1e. 9g 12.02 
6.74 8.09 [ 9.44 10.78 12.13 
6.80 816 9.52 1088 12.24 
6.80 ⁴ 88.23 9.61 10.98 12.335 
59 9,0 1108 12,47 | 
6.99 8 38 9.78 11.18 12.58 
70 8.40 | 9.87 11.28 1 
7% 8.53 996 11.38 12.80 
7.18 8.61 10.05 I 1.48 I2.91 | 
7.24 3 03 | 1013 11.5 8 | 13.03 . 
7.30 8.76 10.22 11.68 13.14 
7.33 8 84 10.31 11.78 13.20 | 
7:43 4; $:92 10,40 11.39 13.37 
7.50 8.99 10.49 11.99 13.49 | 
7.56 9707 10.58 12. 10 13.61 
7.63 9,15 10.68 12. 20 13.73 
7.69 [9.23 10.77 12.30 13.84 
7.70. 931 10.86 12.41 13.96 
7.82 9.39 10.95 12.51 14.08 
7.89 | 946 41.04 12.02 1420 
F þ- $954; 39S i272 1 1432 | 


74 
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4 | 6581 4 
1 * 6717 43. 
1.6854 3. 
1.699 [ 3. 
1.7129 
1.7267 | 
25 7406 | 3. 
1.7686 
1.7958 
1.8110 [ 3: 
1.8282 
1.8395 
1.8538 
| 1.8682 | 3. 
, 
1.8972 
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1.9411 [3 


1.9558 [ 3. 
1.970 

1.9854 
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in ALE GALLONS, 


Depth. 


- 
9.62 


9.70 


79 
9 58 
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10.11 
10.19 
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1044 
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— — 


11.70 
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FT 88 
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15. 65 8 
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in ALE ir 


Depth. 


2 


15.28 


15.39 


15.50 


15.61... 
15. 72 
15.83 
115.95 


16.06 


, 
16.28 


16.39 


16.5 


16.52 


| 16.74 
8.85 1 
. 16.96 * 
17.08 


17.19 


VV 
| 17,43 
17.54 
17.66 
„ 
„179% 


18.02 


5 | 18. 25 
| 18:37 
{| 18.49 
18.61 
118.7 
18.86 
18.98 
19.10 
19.22 
19.34 
19.47 
| 19.59 
19.71 
19.84 
2 2 
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17.46 | 
17.59 
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4 734 
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18.10 
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18.35 
18.48 
| 18.601 | 2 
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18:34 © | 
28.80. -1- 
18.99 | 
igen 
19.26 
19-39 | 
19.582 21. 
( 19.095 | 
19.78 
19.92 | 


26.05 22. 
20.18 
= 20.3 * 
20.40 | 
20.59 
30 %% „ 
20.86 
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41.14 
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2155 
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[av bo | © d 


| Diam. 


in 
Inch. 


— 


32.0 


=] 


y. 
* — 


D ty oh 


Area, of Circles and Contents of Cylinders 


Depth. 


TIT 


| > & 6 = 


| & wu 


r 


% D 
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2.8519 5.70 8 

2.8698 | 4 . 

CV 8.066 | 11.55 
29057 35.81. þ. 8.72 


2.9599 | 5.92 | 8.88 | 11.84 
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—— 14 — | — 
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— - ; — : , —— — b 


3.3728 


—— 


2.9237 72 140 1 8.77 1 11.69 | 
2.9418 | 5.88 |. 8.83 | 11.759 „ 


2.9781 |} 5.96 8:93 1:12:01 ---- | 
| 2.9963 | 5-99 8.99 | 11.98 | 


3.033o | 6.07 9.10 | 12.13 

| 3-0514 | 610 | 9.15 | 12.21 | 

+ 4.6698 4 - 6.14] ©:9-41--4}-. 43.88::4- 
3.0884 | 6.18 | 9.26 | 12.35 | 

3.1069 | 6.21 | 9.32 | 12.43 | 


| $-1256- 46-258 Þ 9:39] 12:50; 3 8 
3.7443 | &-29 | 9-43 | 12.58 | 
3.1630 | 6.33 | 9.49 | 12.65 


| 32007 | 640 | 9.60 | 1240 | 


. 3-2196 | 6.44 | 966 | 12.88 
3.2385 | 6.48 | 9.71 | 1295 | 
1 3-2570 „ 9.77 13.53 
3.2766 | 6:55 983 13.114 
3.2958 | 0.59 | 9.59 13.18 
3.313 | 6.63 | 9.95 | 13.26 | 
3.3342 (6.67 18.0 [ 13.34 
33% | 6-71 | 1006 | 13.41 | 


3-3923 | 6.78 | 10.18 13-57 * 
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4.3015 
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———— —2 e 
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10.89 
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18.15 21.78 25.41 29-03 | 32.66 | 
1 18.25 {| 21.90 25.55 29.19 32.94. 
18.35 | 22.02 | 25.09 | 29.36 | 3303 
18.45 22.14 25.83 29-452 | 33-21 | 
18 5 5 22. 26 25.97 29.08 | 33.39 | 
18.65. 2239 |: 26.11 29.85 33-58 | 
18.76 | 22.51 26 26 30.01 | 33.76 | 
18.86 22.63 | 26.40 | 30.17 | 33.94 | 
18.96 | 22.75 2655 | 30.34 | 33-13 | 
| 19.07 22,88 | 26.69 30.51 34.32 | 
. 1855 23.00 26.83 | 30.07 3450 
19.27 23 12 26.98 [ 30.83 34.69 | 
19.37 23.25 27.12 31.00 | 34.87 i 
19.58 | 23.50 27.41 31.33 {| 35.25 | 
19.59 | 23-62 | 27-50 | 3150 | 35.43 | 
19.79 | 23:75 | 27:71 31.66 | 35.62 | 
19.90 | 23.87 | 27.86 31.83 | 55.81 | 
20.00 24.00 28.00 32.00 | 36.00 
| 20:13 24.13 28.15 32.17 [ 36.19 | 
20.21 | 24-26 | 28.39 | 32.34 | 36.39 5 
20.32 | 24.38 28.45 32.51 | 36.58 | 
20% . 28.60 32.68 E 36.77 | 
20.53 | 24-64 | 28:75 32.85 | 36.96 } 
1—— 1 — mos — — — We 
20.64 | 24.77 | 28.90 33-02 | 37.5 | 
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20.96 | 25.16 | 29.38 | 33-54 | 37.73 | 
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21.18 | 25.42 | 29.65 | 33.89 | 3812 | 
21.29 25:56 29.80 44.08 38.32 55 
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2151 | 25.81 | 30.11 34-41 38.71 | 
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21.73 | 26.07 30-42 | 34.70 | 2911 1 
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31 49834 | 9.97 | 1495 | 1993 
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8 . 5.3430 | 10.69 16.03 21.37 
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6 6.2839 | 12.57 | 18.85 | 25.14 
6 | 6.3104 | 12.62 | 18-93 | 25.24 
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FF E414: 
1 32.35 37.74 43-14 48.53 
ö 32.50 3292 43 33 [48.75 
32.05 | 38.09 | 43-53 | 48.97 
32.79 | 38-26 | 43.73 | 4919 
32.94 | 39:43. 43: = 49-41 
33-09 | 38.61 44-12 | 49.64 
33-24 J 38.78 44-32 | 49.86 
33-39 | 38.95 44:52 | 50.08 
33-54 | 3913 | 44-72 | $0.31 
33-09 J 39:39 | 4492 | 50-53 
33-84 | 39-48 | 45.12 | 50.76 
33-99 | 39-95 | 45.32 | 50.98 
34-14 | 39-83 | 45-52 | $1.21 
34-29. 4001 | 45.72] $1.44 
34.44 | 49-18 | 45.92 | $51.66 
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35-98 | 4197 | 4797 | 5397 | 
39.13 | 42-15 | 48.18 | 54.20 | 
36.29 | 42:34 | 48-38 | 5443 | 
36-44 | 42:52 | 48-59 | 5407 | 
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36.76 42.88 49-01 55-13 | 
36.91 [ 43-07 | 49.22 55.37 | 
37.07 | 43-25 | 49-43 | 55-00 | 
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: Aroas of Circles and Contents of Cylinders | 
Diam. | Depth. 

In | _ 5 | 5 a | 
Inch. 1 3 3 
64.0 | 11.4078 | 22.82 | 34-22 | 45.63 | 
-| 114434 ©] 22-99" 1 34:33 $4577 |- 
11.4792 | 22.99 | 34.44 | 45.92 
11.5150 23.03 | 34-54 | 46.06 

11.5508 23.10 34.65 [46.20 

11.5867 23.17 34.76 4635 

11.6227 | 23.25 | 34-84 | 40.49 | 
116587 23.32 34.98 46.63 
11.6947 | 23-39 | 35-08 | 46.78 | 
11.7309 23.46 ⁶ 35.19 46.92 
. 11.70% 23.31 3530 47-07 
11.8033 20 zn -47-21- | 
11.8396 23.68 35.52 47,36 
11.8759 | 23-75 | 35-03 47.50 

11.9123 | 23.82 | 35-74 | 47.65 
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| 119488 | 23.90 | 35.85 | 47.80 | 
| 11-9853 | 2397 | 3590 | 47.94 
12.0219 | 24.04 ] 36.07 48.091 
12.0585 - 24-12 ⁶ 3648 48.23 
12.0952 [24.19 | 36.29 | 48.38 | 


— — — —— — f — IE 
7 . N 4 


| 12-1319 | 24.26 [ 36.40 | 48.53 | 
12.1687 | 24.34 | 36.51 | 48.67 
12.2055 | 24.41 | 36.62 | 48.82 | 
| 12-2424 | 24.48 | 30.73 | 4897 | 
12.2794 | 24:56 | 36.84 | 4912 | 


[+6 -d|6 D DT 


12.3164 | 24.63 | 36.95 | 
| 22-3535 | 24-71 | 37-00 | 49.41 | 
: 12.3990 | 24.78 | 37-17. 1: 49-66 | - 

1 2.4278 | 24.86 : 37-28 5 49.71 | | 
12.4650 | 24.93 37.40 | 49.86 | 


2 = 


- 


12.5023 | 25.00 | 37.51 | goo | 
1-455397 ] 25.08. 5: 37-02--[ $0.16 4 
CCC 
12.6520 | 25.30 | 37.90 | 50.61 4. 


— 


D | 


b [Gb kd [em 


— — — — [Rh — 


12.6896 | 25.38 | 38.07 | 50.76 
12.7272 | 25.45 | 38-18 | 50.91 
12.7049. 23.53 38.29 51.06 
12.8027 25.61 ] 38.41 51.21 
12.8405 | 25.68 38.52 1 51.36 
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in ALE Gartons. | | 
; Depth: j ES | 
57.04 08.45 79.85 91.20 102.0607 | 
67.22 68.60 80.10 | 91.55 102.99 
57.40 [68.87 80.35 91.83 103.31 
57-57 69.09 | 80.61 9z.12 | 103.64 
57. 75 69.31 80. 86 92.41 103.96 
57.93 | 69.52 [81.11 92.69 | 104.28 | 
58.11 | 69.78 | $1.36 92.98 | 104.60 | 
58.29 | 69.95 | $1.61 93-27 104.934 
58.47 70.17 81.86 | 93.56 | 105.26 
58.65 | 70.39 | 82.12 | 93.85 | 05.58 | 
58.84 | 70.60 | 82.37 94.14 | 105.90 
59.02 70.82 | 82.02 94.43 106.23 
59.20 | 71,04 | 82.88 | 94.72 106.56 
39.38 | 71.26 | 83-13 95.01 | 106.88 
59. = 71-47 | 83.39 | 95:30 | 107.21 
59.74 | 71:69 | 8364 | 95.59 | 107.54 
59-93 | 71-91 | 33.99 | 95.88 | 107.87 
60.11 | 72.13 | 84.15 | 96.18 | 108.20 
60.29. 72.35 84.4141 90.47 [108.8 
60. 48 | 7257 | 8467 | 96.76 | 108.86 | 
60.66 | 72.79 | 84.92 97.00 | 109.19 
60.84 | 73.01 | 85.18 | 97.35 109.5 2 
61.03 | 73-23 | 85.44 | 97.64 | 109.85 
61.21 | 73-45 | 85.70 | 97.94 | 110.18 
61.40 | 73.67 | 8596 | 98.24 | 11051 
61.58 73.90 86.21 98.53 110.88 
61.77 _ | 86.47 | 98.83 1 15 
61.95 [7434 86.73 99.12 111.52 
62.14 | 74:57 | 8699 | 99.42 [11.85 
02.33 | 74-79 | 87.20 | 99.7 112.19 
62. 61 4:75:03 87.52 | 100.02 112.582 
62.70 | 75-24 | $9.78 100.32 | 112.86 | 
62.89 | 75-46 | 88.04 | 100.62 | 113.19 | 
63.07 | 75-09 | 88.30 | 100.92 | 113.33 | 
63.20 | 75.91 88.50 | 101.22 113 87 F 
63.45 | 76-14 88.82 101.52 | 114.21 | 
63.04 | 76.36 89.09 101.82 | 114.54 | 
63.82 70.59 | $9.35 102.12 J 114.88 
64.01 70.82 | 89.62 | 102.42 115 22 | 
04429 l 77-04 j 89:88 | 102.72 | 115.56 I 
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2 A = "Lark 
A — — — 


128783 


12.9162 
12.9542 


| 12.9922 


13.0303 


ö —— — . 


13.0684 


13.1066 
13.1448 


| 13.1831 | 
13.2215 


13.2999 | 26. 
| - 213-2983 | 20. 


13.3368 


13.3754 
13.4140 


— —— £ MN . 


13-4527 | 26. 


13.4915 


| 13-9903 | 27: 
13.5591 
13.6080 


13.6470 


13.6860 


13.7251 


13.7742 


13.8034 


13.8426 
J 13.8819 


13.9213 


13.9607 
14.0002 


14.0397 


14.0793 
14.1189 
14.1586 | 
414.1983 


| — — — 


| 14.2381 
14.2780 


14.3179 | 29. 


| 14-3579 


8 143979 | 


38.63 


38.75 
38.86 
38.98 
59-09 


39.21 


| 39.32 | 


39.43 


39.55 
39.66 


— — 


39.78 


39.89 
i 40.01 1 5 
199.13 

| 42-24 | 


— — 


1 | 40.36 | 53, 
98 | 49:47 | 
40.59 
een 
| 40:94. | 54, 
41.00 | 
41.18 


41.29 


| 4141. 
| 41.53 | cc. 
41.65 1 
41.70 55.6 
41.88 


42.00 


F -42-42-1 
42.24 
| 42-30 | 56. 
1 42.48 1 : 
42-59 | 


42.71 
42.83 
42.95 
43.07 


43-19 
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in ALB r | 
X Depth. | | 
8 . 8 3 
04.39 77-27 90.15 103.03 115.90 1 
64.58 | 77.50 90.41 | 103.33 | 116.24 | 
04.77 77.73 90.68 | 103.63 | 116.59 | 
64.96 | 7795 | 9095 | 103.94 | 116.93 | 
65.15 | 78.18 | gi.21 | 104-24 | 117.27 | 
65.34 78. 41 91.48 | 104.55 | 117.62 | 
65.531. 78:04 91-75 | 104.85 | 117.99 þ 
65.72 | 78.87 [92.01 | 105.16 | 118.30 | 
05.92 | 79.10 f 92.28 | 105.46 | 118.65 | 
66.11 a 79. 33 92.55 105.77 | 118.99 | 
66.30 79. 56 | 92.82 1 106.08 119.34 15 
66.49 | 79.79 | 93.09 | 106.39 | 119.68 f 
66.68 80.02 | 93-39 | 106.69 | 120.03 5 
66.88 | 80.25 | 93.63 | 107.00 | 120.38 | 
67.07 | $0.48 | 93.90 ] 107.3r | 120.73 | 
— — — £ — — — — — ag. £ 1 
07:40 _ 72 | 9417 107.62 { $21.07 = 
07-4 9 1 94-44 1: 107-93 þ 121.44 
67.65 81.18 94/1 108.24 1 121.77 
67.85 81.41 94.98 | 108.55 1122.12 
68.04 | 81.65 | 95.26 | 108.86 122.47 
68.24 | $1.88 95.53 109.18 J 122.82 | 
68.43 82.12 95.80 | 10949 | 123.174 
68.63 | 82.33 [ 96.08 | 109.80 | 123.53 | 
68.82 82.59 | 96.35 110.11 | 123.88 1 
69.02 82.82 96.62 110.43 J 124.23 | 
— — — — — — . — — I 
69.21 | 8305. | 96.89 | 110.74 |} 124.58 | 
69.41 83.29 | 97-17 | 111.06 þ 12494 | 
69.601 | 83.53 | 97:45 111.37 | 125-29 | 
69.80 | 83.77 97.7 111.69 125.65 
20.00 | 84.00 98.00 | 112.00 f 126.00 | 
!!! > —— — 7 
70.20 | 84.24 } 98.28 | 112.32 | 126.39 | 
70.49 | 84.43 | 98.56 | 112.63 | 120.71 | 
70.59 | 84.71 | 98.83 | 11295 | 127.07 
70.79 | 84.95 | 99-11 | 113.27 | 127-43 | 
70.99 | 35.19 | 99-39 | 113.59 | 127.78 } 
71.19 8. 43 99.67 | 113,90 | 128.14 | 
71.39 | 85.67 | 99.95 114.22 128.50 
71.59 | 85.91 | 100.23 | 114.54 | 125.30 | 
71.79 | 86.15 | 190.51 r174-80”] 129-22. Þ-. 
71.99 9530 15579 | 115.18 | 129.58. 
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7 2 of. Circles and Contents of Cylinders 
Diam. | | 

3 | : | Depth. 5 

Inch. CCC Þ 025 2 4 

| 72.0 14.4380 | 28.88 | 43.31 $7-75 
EE nai 28.90 | 43-43 | 57-91 
| -2 | 14-5183 | 29.04 | 43:55 | 58.07 
34.5588 | 2912 | 43.68 | 58.23 
4 | 14-5988 | 29.20 | 43.80 58.40 
BY 5 | 14.6392 | 29.28 | 43.92 58.56 
| +6 | 14-6796 | 29.36 | 44.04 | 58.72 
| -7 | 14-7201 | 29-44 | . 44.16 | 56.88 
e 29.52 | 44:28 | 59.04 
„ 14.8012 | 29. 60 44.49 | 59-20 
| -3.o | 14-8418 | 29.68 | 44.53 | 59.37 
| -1 | 14 8825 | 29-76 | 44.65 | 59.53 
| -2 | 149232 | 29.85 | 4477 | 5909 
3 | 14-9640 | 29.93 | 44.89 | 59.80 
JFC 
1 : | WR: 15.0458 : 2 30. og 45.14 60.18 
15 |: 8 15.0868 | 30.17 45.26 60.35 
| ., | 15-1278 | 30.26 | 45.38 60.51 
| -8 | 15-1689 | 30:34 | 45-51 | 60.68 
| 9 | 15-2100 | 30-42 | 45.63 | 6084 
|] 74.0 | 15-2 2512 30.50 If 45-75 61.00 
| .1 | 15-2925 | 30.58 | 4588 61.17 
2 | 15-3338 | 30-67 | 46.00 61.34 
| -3 | 15-3751 | 30-75 | 46.13 61.50 
| -4 | 15-4155 | 30.83 | 46.25 61.67 
| 1 15.4580 | 30.92 46.37 61.83 
615.4996 | 31.co | 46.50 | 62.00 
| .7 | 15-5411 | 31.08 | 46.62 | 62.16 
Þt 8 | 15.5827 | 3117 | 46.75 | 62.33 
| +9 | 15-6244 | 31-25 | 4687 | 62.50 
7 75 11 75 6662 tl 31.33 | | 47.00 62.66 
| *.r | 15.7080 | 31.42 | 47.12 | 02.93 
2 | 157499 | 31-50 | 47-25 | 63.00 
| +3 | 15-7918 | 31.58 | 47-38 63.17 
458337 | 31-67 | 47-50 | 63-33 
1 15-8758 | 31.75 | 47.63 | 63.50 
6 |] 15.9178 | 31-84 | 47-75 | 03-07 
| <-7 | 15-9600 | 3192 | 47.88 | 63.84 
F .8 1 16.0022 | 32.00 48.01 64.01 
Fer | 16.0 32.09 48.13 | 64.18 
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86.63 
86.87 
E 87,1. 
* 87.35 | 
87.59 
| 87.83. 
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| 88.56 
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5 89. og : 
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105.61 1 
105.89 

3 106. i 
106.47 1 
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Eo %s 
1.197 „4 
107.63 
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108.21 
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| 109.08 | 
FO 37 


109.66 1 1. 
109.90 | 1 
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Areas of Cir cles and Contents K Glinders | 
Diam. Depth, 
* Lo *** 
10. 0867 « 2. 7 4.20 6435-4 
16.1291 | 32.26 | 48.39 | 64.52 
10.1715. . 32.34 48.51 | 64.69 
16.2140 | 32.43 | 48.64 | 64.86 | 
46.2565 32.51 1-48.77 5 


2 
O 


[+66 


S 


- 16. 2991 32.60 48.90 65.20 
16.3417 | 32.68 | 49.03 | 65.37 | 
16.3844 | 32-77 | 49-15 | 65-54 | 
16.4272 32.85 49.28 65.71 
16.4700 | 32:94 [ 49.41 65.88 

16.5129 [33.03 49.54 56.5 
. 16.5558 3311 49.67 56.22 
| 16.5988 | 33.20 | 49.80 | 66.40 | 
4-16-6418] 33-28 7.490-93-4--66.57---Þ:. 
| 26.6849 | 33-37 | 50.06 | 66.74 | 


8 


o | © enero e ah 


T7 


8 | 17.2939 | 3459 | 51.88 [69.18 
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p =» — — n - ” < * — = 7 = = * pan 2 — & A 
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- Reg = 2 WC ——_— __— SY © 5 8 — = 
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. 2 3 5 — — 2 op — — 
- - — Fu — — ah — — — — 
— — Lemay 3 ans — 
— —mageT 


| 17.3818 34.76 | 5215 | „ 
| 17.4258 | 34.85 | 52.28 | 69.70 
17.4699. | 3494 | 52-41 | 69.88 | 
17.5141 | 35.03 | 52.54 | 70.06 | 
17.5583 | 35-12 | $2.67 | 70.23 | 
Poms Simmer, ˙ Home w 
17.6029 | 35-20 | 52.81 J 7041 | 
17.6468 | 35-29 | 52.94 | 70.59 | 
17.6912 | 33-38 | 5307 | 70.76 | 
17.7350 | 35-47 | $3-21 | 70.94 | 
I 17.7801 35.56 | 53-34 | 71.12 
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in ALE Gartens. 


Depth. 


0 8 


90.5 2 


5 | 96.77 
707603 | 
97.28 

97.54 


97.79 
98.05 | 
98.3t |. 
| 98. 82 | 


| 99.08 
+ 99-34. | 115: 
4-99-59 |. 
| 998 | 
; 000 11 ET 
. 100. 37 : 
| 100.63 | 
--FOLT8 4: 
% 11 
E568: 67 
| 191-93 | 
102.19 
1-.103:45- 4-1 
| 3 714 
- £208; 97 | 
| 103-24 | 
103.50 
| 10376 | 
5 104. oz. 1 
104.29 | 1 
| 104.55 | 
184.82 122. 
iin 

105˙35 


e 
105.88 
106.15 
. 106.41 


100.08 


= 


112.01 
112.90 
113.20 

113.59 | 
113.79 | 
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Areas 4 — and Contents of Cylinders 


| 1 1 Depth. 1 
Inch. S313 4 
80.0 | 17-5240 | 35.65 | 53.47 171.30 
7 1 17.8892 3574 53.61 71.48 
2179139 35-83 | 53.74 | 71.66 
f 3 | 27-9580 | 35-92 | 53.87 | 71.83 
* 4 18.0033 J 36.01 54.01 72.01 
bs 18.0481 | 36.10 54.14 72.19 
| 6 18.0930 J 36.19 54.28 72.37 
18.1379 36.8 314 72.5 
3818829 36.37 545 72%; 
3 18.2280 36.46 54.68 72.91 
1 — — —— — —.— — — 
81.0 | 18.2730 | 36.55 | 54.82 | 73.09 
1 18.3182 36.64 54.97 73.27 
| +2 | 18.3634 | 36.73 | 55-09 | 73.45 
3 | 18.4080 ] 36.82 | 55.23 | 73.63 
24 41$4540-- 39-97--4.55:35 73.82 
18.4093 | 37.00 | 55:50 | 7400 
40:3. 18-5448. 1 3309 -$: 65.04 | 74-18 
18.5902 }. 37.18 3577 74.36 
1 18.6358 37.27 55-91 74.54 
918.6814 37. 30: 8 50. 04 | 74:72 
5 | 82.0 | 18.7270 37. 45 56.18 [74.91 
1 18.7727 37.6 36.32 eg 
12 18.8185 37.64 56.43 1 76.27 
| +3 | 133643 | 37.73 50-59 75-46 
„ 418.910 37.82 35.73 75.64 
5 18.9561 [ 37.91 86.87 75.82 
5 19.0021 | 38.00 | 537.01 | 76.01 
„ 1. 19.0481 38.10 37.14 76.19 
8 | 19.0942 | 38.19 | 57.28 76.38 
8 19.1403 | 38.28 | 57. 42 76.56 
3830 19.1866 3837 57.56 76.75 
1 | 19-2328 [ 38.47 57.70 76.93 
2 | 19.2791 | 38:56 | 59.84 77.12 
4 19-3355 4..35-05 1:-57-98-.] 77-30 
4 | 19:3719 | 38.74 | 58.12 | 77.49 
5 19.4181 1 38.84 58.26 77.67 
65 19.4650 [ 38.93 34 40 | 77.86 
„ in 53 78.85 
8 | 19.5582 | 39-12. 58 07 78.23 
9 19.6049 J 39.21 58. SI 78.42 
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in ALE GaLLONs. } 

ES SPE : 
. JE WF 4 _ 8 3 
98.20 117.91 | 137.50 | 157.21 | 176.87 | 
98-49 | 118.19 } 137.89 | 157.59 | 177.29 
98.73 | 118.47 | 138.22 | 157.96 1 

98.96 | 118.75 [ 138.55 | 158.34 | 178.13 | 

: 99-20. 11903 J 158.93 158/11 178.55 
— — 152 —u—b 4 2 | 
99-43 | 119.32 | 139.20 | 159.09 | 178.98 | 
99.07 119.00 | 139.53 | 159.47 179.40 1 
99.90 | 119.88 [139.86 [ 159.84 i ; 
109.14 | 120.17 | 140.19 | 160.22 : j 
100.38 | 120.45 J 140.53 | 169.60 68 | 
100.61 | 12073 J 140.86 | 160.98 | 181.10 | 
100.85 | 121,02 | 141.19 | 161.36 c; | 
101.09 | 121.30 [141.52 | 161.74. 1 
101.32 | 121.59 | 141.85 | 162.12 | WP 
101.50 | 121.87 | 142. 18 | 162.50 | 1 * 

— — — — 1 — — 11 — —_ [| . 
101.80 | 122.16 | 142. 52 | 162.88 | 183.24 | 

102.04 | 122.44 [142.85 } 163.26 | 183.6 | 8 
102.28 | 122.73 | 143.19 | 163.64 , 184.10 | 
102.52 | 123.02 | 143.52 | 164.02 | 184.5 
102.76 | 123.31 | 143.86 | 164.41 184. 

). A On oy | w_— Y. 

102.99 | 123.59 | 144.19 | 164.79 | 

103.23 | 123.88 J 144.53 | 165.17 

103-47 | 124.17 | 144.36 [165.55 

103.71 | 124.46 | 145.20 | 165.94 

103.95 | 124-74 | 145-53 | 166.33 | 

104.19 | 125.03 | 145.87 | 166.71 | 

104.44 | 125.32 | 146.21 | 167.10 | 

104.68 | 125.61 | 14655 | 167.48 | 

104.92 | 125.90 | 146.89 | 167.87 | 

105.1 126.19 | 147.22 | 168.26 | | 
105.40 | 120.48 | 147.56 | 168.64 - 

105.65 | 126.77 | 147.909 | 169.03 1 

109.89 | 127.06 | 148.24 | 169.42 | | 

106.13 | 127.39 148.58 | 169.81 

106.38 | 127.05 | 148.92 | 170.20 | 

106.62 | 127.94 | 149.26 | 170.59 | 

106.86 | 128.23 | 149.60 | 170.98 | 

107.11 | 128.53 | 149.95 | 171.37 |þ 

107.35 | 128.82 159.29 | 171.70 | 

107.59 1 129.11 1 63 172.15 


_ — REI" RING. 
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24 


81 


1 


Ae, of Circle ad Contents of Grinders 
| Depth. 
21.5678 43.14 
21.6169 [43.23 
2 | 21.6660 [ 43.33 
. 21.7151 | 43-43 
21.7043 | 43-53 
oh | 21.8136 | 43.63 
6 | 21.8629 | 43.73 
>: 21.9123 | 43.82 
8 21.9517 43.92 
9 | 22.0112 | 44.02 | 
2 | 22.0608 | 44.12 * 
x 22.1104 ¼ ⁰ 44,22 
2 | 22.1600 | 44.33 
3 22.2098 | 44-42] 
„ 445 1 
= | 22. 3093 | 44. 62 | 55. 
6 [22.3592 | 44-72 
7 | 22-4092 | 44.82 
8 | 22-4592 l 44-92 
9 | 22.5092 45.02 | 
o | 22.5593 | 4512 | 67. 
.1 | 22.6095 | 45-22 
2 | 22 6597 | 45-32 
+3 | 22-7100 | 45.42. 
4 22.7004 -- 45. 5 
3 | 22.8107 | 45.62 
J. 45-72 
7 22.9116 | - 45.82 |]. 
$8 22.9621 45.92 
9 23.0128 | 46.03 
o | 23.0634 | 46.13 
TVE 
2 | 23.1049 | 46.33 
3 | 23-2157 | 40-43 
£4 23.2660 -] 46:53: 
5 | 23-3176 | 46.64 
6 þ 23-3085 46.74 
7 | 23-4190 | 46.84 
8 | 23.4707 | 40-94 
a 
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1 ALE GALLONS, 


u 


80 Set. och. MC oc ai O . 


D d 


| | Depth. | 
:$ . . 
107.84 | 129.41 | 159.97 | 172.54 | 194.11. 
108.08 J 129.70 | 151.32 | 172.94 | 194.55 
108.33 {| 130.00 |] 151.66 | 173-33 | 294-99]. 
| 108.58 | 130.29 | 152.01 | 173.72 | 195.44 | 
| 108.82 | 130.59 | 152-35 | 174.11 | 195.88 
{| 109.07 | 130.88 | 152.70 | 174.51 | 19632]. 
| 109.31 | 131.18 [ 153.04 | 174.90 | 196.77 | 
109.56 | 131.47 | 153-39 | 175-30 | 197.21 | 
109.81 | 131.77 | 153-73 | 175-69 | 197.66 |. 
110.06 | 132.07 154.08 | 176, og | 198.10 | 
woo ans ! —˖ ˙ . === 1.tft Þ. 
110.30 | 132.36 | 154.43 176. 49 198.5 5 
110.55 | 132.66 | 154.73 | 176.88 | 198.99 | 
110.80 | 132.96 | 155.12 | 177.28 | 199.44 | 
111.06 133.26 | 155-47 177.68 199.8914 
111.30 133.56 155. 82 | 178.08 | 200. 0-34 b 
1. Fs 13386 156. 17 | 178.47 | 200. 6.98 BD 
110 134.6 156.51 78.90% 101.23 
112.05 | 134.46 | 150.80 | 179.27 | 201.68] 
112.30 134.76 | 157.21 | 179-67 | 202. 13; = 
112.55 135.06 dh 56 bars is 202.58 
112.80 135.36 157. 92 | 180.47 J 203 03 
| 113.05 | 135.66 | 158.27 | 180.58 [203.494 
4 113.30 ] 135.96 | 158.62 | 181.28 | 203.94 | 
113.85 | 136.26 | 158.97 | 181.68 | 204.394 
{4 113.80 | 136.56 | 159-32 | 182.08 | 204.84 | 
| 114.05 | 136.86 | 159.67 | 182.49 | 205.30 
114.31 | 137.17 | 160.03 | 182.89 | 205.75 
114.56 | 137.47 | 160.38 | 183.29 | 206.20] 
114.81 | 137-77 | 160.73 | 183.70 205.66 
115.06 | 138.08 | 161 09 184.10 2071 : 
1-41c:32 138.38 56s. 44 | 184.51 | 207. $71- 
115.57 J 138.68 161.80 | 184.91 | 208. 03- | 
115.82 J 138.99 - 162.15 | 185.32 | 208.48] 
116.08 | 139.29 | 162.51 | 185.73 | 208.94 | 
116.33 | 139.60 | 162.87 | 186.13 | 209. YY 
116.59 | 139.91 | 163.22 | 156.54 209.86 5 
116,84 | 140.21 163.58 | 180.95 | 210.32 | 
117.10 | 140.532 | 163:94 | 187.36 | 210.78 
1 117.35 1140-82 164.29 | 187.77 | 211-24 
— 117-61 141.13 | 164.65 . 188. 18 211.70 


Areas 
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Areas of Circles and Contents of Cylinders 
Diam, RIDE TI | | _ | 8 
in : Depth. 

Inch. 4 $4 
93S - $IS734-1.- 4775 es YEP 
1 | 23.6244 | 47-25 | 70-37 | 94:50 

2 | 23.0757 | 47.35 71.03 | 94.70 
3 | 23.7271 | 4745 | 71-18 94 91 
4 | 23-7785 | 47-50 | 71:33 23.544 
% 23.8300 Þ 47.06 71.49 95.32 
.6 | 23.8816 | 47.76 | 71.64 95.53 
-7 | 23-9332 | 4787 | 71-80 9573 
8 23.9848 47.97 71.95 | 95:94 
9 | 24.0366 | 48.07 72.11 96.15 
1 93.0 24.0383 | 48.18 72.26 | 96.35 
; ot] 24-1402 48.28 72.42 96.56 
.2 24.1920 | 48.38 -| 72.58 96.77 
3 | 24-2449 | 48.49 | 72.73 96.98 
4 | 24.2960 | 48.59 72.89 97.18 

| <5 | 24-3480 | 48.70 | 73-04 97.39 

| 6-4. 24.4001 48.8860 -73-20 97.60 
ep | 24-4523 | 48.99 | 73-30 | 97.81 

18 24.5045 | 49.01 THI: 98.02 
9 | 24-5568 | 49.11 | 73-07 | 98.23 

| 94-0 | 24-6091 | 49.22 | 73-33 | 98.44 

1 24.6615 [ 49.32 73.98 98.65 

2 | 24.7140 | 49-43 | 74:14 | 98.86 

3 | 24-7665 | 49.53 | 7432 | 99.07 

7 24.3190 | 49.04 | 744 99.28 

5 | 248716 | 49-74 | 7461 | 99.49 

64 24-9243 | 49.85 | 74-77 | 99-70 

7 | 24:9770 | 49-95 | 74-93 | 9991 

8 | 25.0298 } 500 75.09 | 100.12 

9 | 25-0326 j 50.17 75-25 | 100.33 

| 95-9 | 25-1355 | 50.27 | 7541 | 100.54 
TTT 75-57 | 100.75 
„ „%% v 75-72 | 100.96. 
4 3 | 25-2945 50.59 75.88 | 101.18 
4 | 3346 % | 7604 715 

E 25.4008 50.80 70 20 101.60 

25.440 3091 76.36 101.8 

„ 7 25.6% 1.1 76.52 102.03 

3 25.5606 | 51.12 | 76.68 | 102.24 

|---- 29. Þ:- 25.0140 51.23 | 76.84 | 102.40. 


in 
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3 
17 in ALE GALLONS. og = 
| 2 Depth. EDS 
PRES Os EY Ul [IG 9 | 
F797 | inns Fro mai ine | 
118.12 | 141.75 | 165.37 | 189.00 | 212.62 | 
118.35 | 142.05 | 165.73 | 189.41 | 213.08 | 
118.604 | 142.30 | 166.09 | 189.82 | 213.54 
118.89 | 142.67 | 166.45 | 199.23 214.00 
119.15 142.98 | 166.81 190.64 | 214.47 5 
119.41 | 143-29 | 167.17 | 191.05 | 214.93 | 
119.6714300 | 167.53 | 191.46 | 215.40 | 
119.92 | 143.91 | 167.89 | 191.88 | 215.86 | 
120.18 | 14422 | 168.26 | 192.29 216.32 
120.44 144.53 168.62 192.70 21 6.79 +: 
120.70 | 144.34 | 168.98 | 193.12 | 217.26 
120.96 | 145.15 | 169.34 | 193.54 | 217.73 | 
121.22 | 145.40 | 169.71 | 193. 1218.20 
121,45 145.78 17.0% J. 194. 37 | 218.66 
I21.74 146.09 1 : 170. 44 ; 194. 78 +1 219.13 9 5 
122.00 | 146.40 | 170.80 | 195.20 | 219.60 
122.20 146.77 171.19 | 195.62 | 220.07 | 
122.52 | 147.93 | 171.53 | 196.07 220.54 
122.78 | 147-34 | 171.90 | 196.45 | 221.01 | 
123.0: 147.65 5 172.26 196.87 221.48 | 
123.31 | 147:97 | 172-603 J 197.29 | 22i.95 
123.57 | 148.28 | 173-00 197.71 J 222.43 
123.83 148.60 | 173.37 | 198.13 222.90 
124.10 | 148.91 | 173-73 | 298-55 | 223.37 
124.36 149 23 94.10 198.97 | 223.84 
124.62 | 149.55 174-47 | 199-39 | 224.32 
124.89 | 149.80 174-34 | 199.32 | 224.79 
125.15 | 150.18 175-21 | 200.24 | 226.27 
125.41 | 159.50 175-58 } 200.66 | 225.74 
125.68 | 159.81 175 95 201.08 226.22 
125.94 [151.13 | 176.32 | 201.51 | 226.70 
126.21 | 151.45 | 176.69 | 201.93 | 227.17 
126.47 | 151-77 | 177.00 | 202.36 227.65 
126.74 | 152.09 | 177.43 | 202.78 | 228.13 
$5.08 I52.40 177.81 203.21 | 228.61 
127.27 | 152.72 178.18 | 203.03 | 22909 
127.54 | 153-24 | 178.55 | 204.06 | 229.57 
127.80 | 153-39 |_ 178.92 | 204.48 | 230.05 
128.07 | 153-08 | 179-30 | 20491. | 230.53 
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in ALE GALLONs, | 
a 7 | Depth, „ 3 
b 1 
128.34 | 154.00 | 179.67 | 205.34 | 231.01 } 
128.61 154.33 [180.05 | 205.77 | 231.49 
128.87 | 154.65 | 180.42 | 206.20 | 231.97 . 
129.14 [154.97 | 180.80 | 206.63 | 232.45 [ 
. 
129.08 | 155.61 181.55 | 207.48 | 233.42 | 
129.95 155.93 | 181.92 | 297.91 | 233.90 
130.22 | 150.20 | 182.30 | 208.34 | 234.309 
130.49 156.58 182.08 | 208.78 | 234.87 | 
130.76 | 156.91 | 183.06 | 209.21 | 235.36 | 
131.03 157.23 | 183.44 | 209.64 | 235.85 } 
131.30 | 157.55 183.81 | 210.07 | 236.33 |] 
131.57 | 157.88 | 184.19 | 210.51 | 236.82 | 
131.84 | 158.20 | 184.57 | 210.94 | 237.341 | 
132.11 | 158.53 | 184.95 | 211.37 | 237.79 | 
132.38 | 158.86 | 18533 | 211.81 | 238.28 | 
132.05 | 159.18 | 185.71 | 212.24 | 238.77 |] 
132.92 | 159.51 | 186.09 } 212.68 | 239.26 | 
133-20 | 159.83 | 186.47 | 213.11 | 239.75 | 
133-47 | 160.16 | 186.85 | 213.55 | 240.24 EF 
133.74 | 160.49 | 187.24 | 213.98 | 240.73 | 
134.01 | 160.82 | 187.62 | 214.42 | 241.22 | 
134.29 | 161.14 | 188.00 | 214.86 | 241.71 ] 
134.56 101.47 188.38 | 215.30 | 242.21 | 
134-83 | 161.80 | 188.77 | 215.74 | 242.70 | 
135-11. | 162.13 | 189.15 | 216.17 | 243.20 | 
35-38 | 102.46 | 189.53 | 216.61 | 243.69 
135.66 | 162.79 | 189.92 | 217.05 244.18 
135.93 | 163.12 | 190.30 | 217.49 | 244.68 | 
136.21 | 163.45 | 190.699 | 217.93 | 245.17 | 
136.48 | 163.78 j 191.08 | 218.38 | 245.67 
136.76 | 164.11 | 191.46 | 218.82 | 246 17 
137.04 | 104-44 | 191.85 1 219.26 | 246.66 
137.31 | 164.77 | 192.24 | 219,70 | 247.16 
137.59 165.11 | 192.62 | 220.14 | 247.66 
137.87 | 165.44 | 193.01 | 220.59 | 248.16 
138.14 | 165.77 F 193-40 | 221.03 | 248.66 
138.42 | 166.10 | 193.79 | 221.47 | 249.16 
138.70 160.44 | 194.18 | 221.92 | 249.66 
138.98 J 166.77 194.57 | 222.36 | 250.46 | 
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15 Areas of rela and Comtenn of Cylinders | 
| 25 1 Depth. = 
| Inch, td: | 2. 4:3 8 
84 | 30-1230 | 60.25 | 99.37 | 129.49 | 
1 30.1816 | 60.36 | 90.54 | 120.72 
4 4-30-2396 | 60.48 90.72 | 120.96 
— 4 4-30-2977 | 60.60 90.89 121.19 
4 | 39-3558 | 60.71 | 91-07 | 121.42 | 
— | 30.4140 ö 60.83 1 91-24 |] 121.66 
' 6 | 39-4722 | 60.94 | 91-42 | 121.89 | 
1 730.5305 61.06 91.69 122.12 
830.5889 61.18 91-77 j 122.30 | 
9 388475 61.29 | 91:94 122. $9. 


| | 105.0 | 30. 7057 {| 61,41 | 92.12 122.82 
130.7642 51.53 92.29 123.06 
EE 1 K i 92.47 | 123-29 | 
| .3 4 39.8814 | 61.76 | 92.04} 123-524 -- 
4 | 39-9401 | 61.88 | 92.32 |} 123.76 | 


: 31.1754 02.35 l 3 1 
* by *344"1 62.47 | 93-70 | 124.94 | 


11 30.9989 | 62.00 | 93.00 | 124.00 | 

1 .61 31-9577 | 62.12 | 93-17 | 124.23 | 

b | 7 4 31.1165 | 62.23 93:35 | 124,40 | 
9 


in 
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8 * 11 7 Car Tos. 
3 | Depth, . | 
159.02 | 180.74 | 210.87 | 240.99 
150.91 | 181.09 | 211.27 | 241,45 
151.20 | 181.44 | 211.68 | 241.91 
151.49 | 181.79 | 212.09 | 242.38 
151.78 | 182.13 | 212. 49.. 242. 85 
152.07 | 182.48 212.90 1 243.31 
152.36 | 182.83 | 213.31 | 243.78 
152.65 | 183.18 | 213.71 | 244.24 
152.94. 183.53 | 214.12 | 244.71 
153.24 183.88 | 214.53 245.1 
153.53 | 184-23 | 214-94 | 245.65 
153.82 | 184.58 | 215-35 | 246.11 
154-11 | 184.94 | 215.70 | 246.58 
154-41 | 185.29 | 216.17 | 247.05 
154-70 | 185.64 | 216.58 | 247.52 
154-99 | 185.99 | 216.99 | 247.99 
155-29 | 186.35 | 217-40 | 248.46 
155.58 | 186.70 | 217.81 | 248.93 
155.88 | 187.05 | 218.23 | 249.40 
156.17 | 187.40 | 218.04 | 249.87 
156.47 J 187. 76 | 219.05 | 250-35 
150.76 | 188.11 | 219-47 | 250.82 
i57.06 | 188.47 | 219.88 | 251.29 
157-35 | 188.92 | 220.39 | 251.77 
157.05 | 189.18 | 220.71 | 252.24 
157.05 89.54. [221.13 252.71 
158.24 | 189.69 | 221.54 | 253.19 
58.54 | 90.25 | 221.96 | 253.66 
158.84 | 190.60 | 222.37 | 254.14 
159.14 190. 96 222.79 | 254.02 
159.43 | 19i-32 | 223-21 | 255.09 
159.73 | 191.68 | 223.02 | 255.57 
100.03 | 192.04 | 224.04 | 256.05 
100.33 | 192.40 | 224.49 | 256.53 
160.03 | 192.75 | 224.88 | 257.00 
160.93 | 193.11 | 225.30 | 257.48 
161.23 193.47 | 225.72 | 257.9 
101.53 | 193.83 | 220.14 | 258.44 
101.83 | 194.19 | 229.59 | 258.92 
102.13 194.55 | 226.98 | 259.40 
E e Artas 
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- | Diam. 


in 
Inch, 


© « 


© ww oh Le hb | &© hw oct 


Areas 2. Gre and Contents of Cylinders 5 


Depth. 
3 2 E 
32.4854 | 04-97 | 97-40 [ 129.94 
32.5456 | 65.09 | 97.64 | 130.18 
32.6058 | 05.21 | 97.82 130.42 
32.6661 [65.33 98.00 | 130.66 
32.7265 | 65.45 98.18 | 130.90 
32.7859 | 65.57 | 98. 36 | 131.15 
32-8474 | 05-09 | 98.54 | 131.39 
32.9079 | 65.82 | 98.72 131.63 
32.9085 65.94 | 98.90 | 131.87 
33.0291 | 66.06 99.09 | 132.12 
33.0898 | 06.18 | 99.27 | 132.36 
33. 1505 | 66.30 99.45 | 132.60- 
33.2113 | ©6.42 | 99.03 132.84 
33-2722 | 06.54 | 9982 | 133.09 
33-3331 | 06.67 | 100.00 | 133.33 
33-3940 66.79 | 100.18 | 133.58 
33-4551 | 66.91 | 100.37 | 133.82 
33.5161 07:03] 10055 13406 
33-5773 [718 | 100.73 | 134.31 
33.6388 | 07:28 100.92 | 134-55 
33-6997 | 07.49 | 101.10 | 134.80 
33-7010 | 67:52 | 101.28 | 135.04 
33.8224 | - 07.04 | 101.47 | 135.29 
33-8838 | 07.77 | 101.65 | 135.54 
33-9452 [67.89 | 101.84 | 135-78 
34-0068 | 68.01 | 102.02 | 136. oP. 
34.0683 | 68.14 | 102.20 | 136.27 - 
34.1300 | 68.26 | 102.39 | 136.52 
34-1917 | 68.38 | 102.58 | 136.77 
34-2534 | 08.51 | 102.76 | 137.01 
34-3152 | 08.63 | 102.95 | 137.26 
34-3771 | 08.75 | 103.13 | 137.51 
| 34-4390 | 68.88 | 103.32 | 137.76 
34.5010 69.00 | 103.50 138.00 
34.5630 | 69.13 | 103.69 | 138.25 
| 34.0251 09.25 | 103.88 | 138.50 
| 34-0872 | 09.37 104.00 | 138.75 
34-7494 | 69.59 | 104-25 | 139.00 
34-8116 | 69.62 | 104-43 | 139.25 
* 8739 | 69-75. | 104-62 1 139-50 
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| x 5 Depth. | 46 | 
. ͤ K 
102.43"; 194-91” 1. 227.40. 927 

1] 162.73 | 195.27 | 227.82 | 200.36 | 292.91 | 

j 163.03 195.63 | 228.24. 200.85 293.45 

| 163.33 | 196.00 | 228.66 | 261.33 | 293.99 
153.63 | 199.36 | 229.08 | 26181 | 294.53 
163.93 | 196.72 229.51 262.30 ⁶ 295,08 
164.24 | 197.08 | 22993 | 202.78 295.62 
164.54 | 197.45 | 230.36 | 203.26 | 296.17 | 
104.84 | 197.81 | 230.78 | 203.74 | 296.71 | 
105.15 | 198.17 | 231.20 264.23 297.26 
165.45 198.54 231.63 | 204.72 -1-:297;$1--- 
165.75 | 198.90 | 232.05 | 265.20 | 298.35 
166.06 | 199.27 | 232.48 | 265.69 | 298.90 | 
166.36 | 199.603 | 232.90 | 266.18 | 299.45 
166.67 | 200,00 | 233.33 | 200.66 | 300.00 | 
165.97 200.36 233.76 | 267.15 300.85 : 
167.28 | 200.73. | 234.19 | 207.64 | 301.10 
167.58 | 201.10 | 234.61 | 268.13 | 301.64 
167.89 | 201.47 | 235.04 | 268.62 302.20 
168.19 | 201.83 | 235.47 | 209.11 302.75 

168.50 | 202.20 235.90 269.560 | 303.30 
168.81 | 202.57 | 236.33 | 270.09 | 303.884 
169.11 | 202.93 | 236.760 | 270.58 | 304.40 | 
169.42 | 203.39 | 237.19 | 271.07 | 304.95 
169.73 1 203.67. 237.62 271.56 [ 305.51 
170.03 | 204.04 | 238.05 | 272.05 306.06 | 
170.34 | 204.41 | 238.48 | 272.54 306.71 
170.65 [204.78 | 238.91 J 273.04 307,17 1 
170.96 | 205.15 | 239-34 | 273-53 | 397-73 | 
171.27 | 205.52 | 23977 | 274-02 308.28 
171.58 | 205.89 240.21 274.52 308.84 | 
171.89 | 206.26 | 240.64 | 275.02 | 399.39 
172.20: | 206.63 } 241.07 | 276:51 399.95 
172.51 | 207.01 | 241.51 | 276.01 310.51 

| 172.82 | 207.38 | 241.94 | 276.50 | 311.07 
173.13 1- 207.75 242.38 | | 277.00 311.63 
173.44 | 208.12 | 242.81 | 277-50 312.15 
173.75 | 208.49 | 243.24 | 279-00 312.74 
174.06 | 208.87 | 243.68 ][ 273.49 313.30 

| 174-37 | 209-24 | 244-12 | 278-99 | 313.57 1 

Aregs 
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O ow a 


bm 


6 


| © wha on 
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Areas of Circles and Contents of Glanders + 

W Depth. 

Wen t le e n dae 
34-9303 | 69.87 | 104.81 | 139.75 
34.9987 | 70.00 105.00 | 140.00 
35.0612 70.12 | 105.18. 140.24. 
35-1237 | 70.25 | 105.37 | 140.50 
355 1863 1 70.37 105. 56 140.75 
35-2489 | 70.59 | 105.75 | 141.00 
35 3110 | 70.62 | 105.93 | 141.25 
35-3744 | 70-75 | 100.12 | 141.50 
35-4372 | 70.87 | 106.31 | 141.75 | 
35-5900 | 71.00 106.59 | 142.00 | 

| 35-529 | 71.13 | 106.69 | 142.25 
35-0259 | 71.25 | 106.88 | 142.50 
35.6889 | 71.38 107.07 | 142.76 
35-7529 | 71.50 | 107.26 | 143.01 

35.8152 71. 63 | 107-45 1] 143. 26 | 
35-8784 | 71.76 | 107.64 | 143.51 

35-9410 | 71.88 | 107.82 | 143.77 

36.0049 | 72.01 | 108.01 144.02 

| 30-0083 [72.14 | 108.20 144-27 
36.1317 | 72.26 | 10840 | 144.53 
| 30-1952 | 72.39 | 108.59 | 144.78 

36-2587 | 72.52 | 108.78 | 145.03 
36.3223 72.64 | 108.97 | 145.29 
36.3859 | 7277 | 109.16 | 145.54 
36.4496 72.90 | 199- 35 145.80 
36.5134 | 743.03 | 109.54 | 146.05 
36.5772 | 73.15 | 109.73 146.31 

36.0410 | 73.28 10992 146.56 

36.7049 73-41 | 110.11 | 146.82 

36-7089 | 73.54 | 110.31 | 147.08 
36. $329 | 7367 | 110.50 | 147.33 

| 30-8970 | 73.79 | 110.69 | 147.59 | 

36.9612 i 73-92 | 110.88 | 147.84 

37-0254 } 74.05 | 111.08 [|+148.10 
37-9890 i 74-18 | 111.27 | 148.36 

13374529 [74.31 11146 148. 62 
37-2183 | 74.44. 111.65 | 148.87 | 
37-2827 74.57 111.85 | 149.13 
37-3472 | 74-09 | 112.04 | 149.39 | 

37-4117 1 74.82 112.24 | 149.65 


in 
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2 —— f Circles and Contents of Glinders 2 
1 "= 1 T 2 
Inch. <4 23-8 3. 4 
120 .0 40.1054 80.21 120.32 I 00.42 
FE 80.34 | 120-52 160.69 
2240 2392 | 80.48 | 120.72 | 160.96 
1 .3 | 49.3062 | 80.61 | 120.92 161.22 
4 | 40:3733 | 80.75 | 121.12 101.49 
|. 5 | 49-4493. 80.88 | 121.32 | 161.760. 
| .6 | 40.5975 | $1.01 | 121.52 162,03 
740.5747 | 81:15 | 121.72 | 162.30 
| +8 | 49-6420 | 8r.28 | 12193 | 162.57 
F-: 9 | 49-7093 | 81.42 | 722-13 162.84. 
| 121.0 | 40.7766 | 81.56 | 122.33 | 163.11 
| | SY | 40.8441 81.69 122.53 163.38 
240.9116 [81.82 | 122.73 | 163.65 
3 4. 49-9791--4-- $4.96 122.94. 103.92 
441.0467 | 82.09 | 123.14 | 164.19 
OS OY | — — — — — — 
54.1143 | $2.23 | 123-34 | 164.46 
þ .6| 41-1820 | 82.36 | 123.55 | 164.73 
| _.7 | 41-2498 | 82.50 | 123.75 | 165.00 
þþ <8 | 41-3176 | 82.64 | 123.95 | 165.27 
944.3855 82.77 T4408 105-54 
| 122.0 | 41.4534 | 82.91 | 124.36 | 165.81 
141.5214 83.04 | 124-56-. [166.0 
| I 2 | 41-5895 | $3.18 124.77 166.36 
341.6575 | 83.31 [124.97 | 166.63 
41 41-7257 | 83.45 | 125-18 166.90 
Þ <5 | 41-7939 | 83-59 | 125.38 | 167.18 
641.8622 83.72 125.59 167.45 
| -7| 419305 | 83.86 | 125.79 | 167.72 
t .8 | 41.9989. | 84.00 126.00 | 168.00. 
| Þ9 | 42.0673 | 8413 | 126.20 | 168.27 
123.0 | 42.1358 84.27 126.41 168.54 
142.2063 84.0 126.61 168.82 
. 2 | 42-2729 |. 84.55 | 126.82 | 169.09 
3 | 42-3416 | 84.68 127.02 | | 1069.37 
4 4 | 424103 | 84.82 127.23 | 109.64 
<5 | 42-4790 | 84:96 | 127.44 | 169.92 
| .6 42.5479 | 85.10 127.64 170. 19 
55 7 | 42.6167 | 85.23 127.85 170.47 
5 8 8 J 42.6857 | 85.37 128.06 170.74 
1 9 | 42-7547 | 5-51 128.20 171.02 
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| | Depth, | 5 mY 
1 6 ES WOT, be 1 
200.55 [240.03 280.74 320. 84 | 300.95 | Ki 

| 200.80 | 241.03 | 281.21 |} 321.38 | 361.55 LY 
| 201.20 | 241.44 | 281467 | 321.91 | 362.15 —_ 
20.83 241.84 282,14 322.435 362.76 1 0 
201.87 | 242.24 | 282. 61 322.99 363.365 
202.20 242.64 | 283.08 | 323-52 | 363.96 
| 202.54 | 243.04 | 283.55 | 324.06 | 364.57 | 
I 202.87 | 243.45 | 284.02 | 324.00 | 365.17 |. 

| 203.21 | 243.85 | 284.49 | 325-14 | 365.781 
203.55 | 244.26 | 284.97 | 325-67 | 360.38 | 


4 203.88 244.66 285.44 | 320.21 | 366.994 
| 204.22 | 245.06 | 285.91 | 326.75 | 367.60] 
| 204.56 | 245.47 | 286.38 | 327.29 | 368.20 Li 
| 204.99 | 245.87 | 286.85 | 327.83 | 368.81 | 
205.24 | 246.28] 257-33 | 328.37 | 369-42 ] 
e 246. 68 287. 90 1 328. 91 370.03 
I 205.91 | 247.09 | 288.27 | 329.40 | 370.644 
| 206.25 | 247.50 | 288.75 | 330.00 | 371.25] 
I 206.59 | 247.90 | 289.22 | 339-54 | 371.86 | 
I 206.93 | 248.31 | 289.70 | 331.08 | 37247 | 
I 207.27 J 248.72 | 290-17 | 331.03 | 373.08 | 
| 207.61 | 249.13 | 290.65 | 332.17 | 373.09 | 
| 207.95 | 249.54 | 291.13 332.72 | 374.304 
I 208.29 | 24994 | 291.60 | 333.20 | 37491] 
| 208.63 | 250.35 | 292.08 | 333.81 | 375.53 


* 2 


—— — ©. „„ 1. „ — vw 


208.97 | 250.76 | 292.56 | 334.35 | 376.154 
| 209.31 | 251.17 | 293-04 | 334-99 [376.76 
| 209.65 | 251.58 | 293-51 | 335-44 | 377.374 
| 229:99 | 251.99 | 293-99 | 335-99 | 377-99 Þ- 
210-34 |. 352-49 | 294-47 | 330-54 | 378.01 | 


] 210.68 | 252.81 | 294-95 | 337-09 | 37922F  - 
| 211.02 | 253. 23 | 295. 43 | 337.03 | 379.84 | ; | 40; 
| 211.36 | 253.64 | 295.91 | 338.18 | 380.40 | 
| 211.71 | 254.05 | 290.39 | 338.73 | 381.07 | 
212.05 | 254.46 | 296.87 3. 6 
212.40 | 254.87 | 297-35 | 339-83 | 382.31 
T 84 | 349-35 | 38293 | 
Þ 21 i 298.32 340.93 | 383-55 | 
213.43 250 11 |. 298.89 ' 341.49 | 394-17 | 
| 5 1 299.28 | 342.04 J 384-79 
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| Diam. . 9 
I Inch. 5 
1124.0 


]+% vb | & vw a 


127 0 
55 
5 2. 
£1 oli 
1 


96 


Areas of Circles and Contents of Cplindert F 


in 


Depth. 


_ - ou 
td 
21 


| S S D 


1 
On 1 


[ah md 


| e On 


S wh on 


42.8237 
42.8928 
42.9619 
43.0312 
43.1004 
43.1697 
43.2391 
43.3086 
43.3780 
43.4476 


— — — — 


— 


— — — 


44.2162 
44.2865 


44-3507 


44-7795 


| 44-3502 


— — ww 


44-9209 | 
44-9916 | 
| 45-0625 | 
45-1334 | 
45-2043 


45-2753 


45-3403 


45-4174 
45-4886 


— 


43.5172 
43.5868 
43.6566 
43.7263 
43.7961 87. 


43.8660 
| 43-9360 | 
| 44-0059 
| 44-0700 1 
| 441401 | 


| 44-4271 | 
| 44-4974 | 
| 44-5679 | 
| 44-7089 | 


91 45.5598 


3 


128.47 
128.68 


128.89 


129.09 | 1 
4 12939 


129.51 85 
129.72 
129.93 
130.43 
| 139-34 | 


— -— — 


— 139.88 


130.76 


| 130.97 | 
| 131.18 4-4: 
| 1315. 29 
131.60 i 

131.81 
132.02 
1 
132.44 = 


132.566 
132.86 FE; 
133-07: +. 
1 133 28 

133.70 | 178. 
133.92 
8 134-13 * 
| 734-34 | 
4424-55; | 1 
| 134-76 
1134.97 
1 135˙19 
135-40 | 
135.61 


| 135-83 
130.04 

130.25 

_ 130-47 | 

| 136. 08 | 


in 


The Young GaverR's Inflruftor. 2 19 


in ALE GALLONS. 15 
. 8 S EE 
214.12 | 250.94 J 299.77 | 342.59 | 385.41 
214.46 {| 257.39 | 300.25 | 343-14 | 386.0 
214.81 | 257-77 J 300.73 | 343-70 | 386.66 
215.16 258.19 J zot.z2 | 344-25 | 387.28 | 
215.59 | 258.60 | 301.70 | 344-80 1 387.90 | 
215.85 259.02 | 302.19 345.36 | 388.53 
216.20 | 259-43 | 302 67 | 345-91 | 389.15 
216.54 | 259.85 | 303.16 | 346.47 | 389.77 | 
216.8 260.27 | 303.64 | 347-02 | 390.40 | 
217.24 | 260.69 | 304.13 | 347-58 | 391.03 | 
217.59 261.10 304.62 | 248.14 | 391. 65 
217.93 | 261.52 | 305-11 | 348.69 | 392.28 
218.28 | 261.94 | 305.60 | 349-25 | 392.91 
218.63 | 262.30 [ 306.08 | 349.81 | 393.53 
218.98 [262.78 306.57 350-37 | 394.16 
219.33 | 253.20 | 307.06 | 350-93 | 394.79 
219.68 | 263.62 | 307.55 | 351-49 | 395.42 | 
220.03 204.04 | 308.04 | 352-95 | 396.05 | 
220.38 | 264.46 | 308.53 | 352.91 | 396. 68 
220.73 | 204.88 399. 25 | 353-17 | 397- z1 
221.08 | 265.30 | 329.51 | 353-73 | 397.95 
221.43 | 205.72 | 31001 | 354-29 | 398.58 
221.78 | 200.14 | 310.50 | 354.85 | 399.21 
222.14 | 260.56 | 310.99 | 355-42 | 399-84 
222.49 266.98 31148 355-98 400. 48 
222.84 267. 41 | 311.98 | 356.54 | 4or-11 | 
223.19 | 207.83 | 312.47 | 357-11 | 401.75 
223.54 | 208,25 | 312.96 | 357.67 | 402.38 
223 90 | 208.68 | 313.46 | 358.24 | 403.02 
224.25 | 269.10 313. 95 | 358-80 | 493-65 
224.60 | 269.53 | 314-45 | 359-37 | 494-29 
224.95 | 209-95 | 314.94 | 359-93 | 49492 
225.31 | 270-37 | 315-44 | 360.50 | 405 56 
225.67 | 270.80 | 31593 | 361.07 | 406.20 
226.02 | 271-23 | 316.43 361.63 400. 84 
226.38 271 65 316.93 | 362,20 | 407.48 
226.73 | 272-08 | 317.42 | 302.77 | 408.12 
227.09 ] 272-59 | 317.92 | 303-34 | 408.76 
227.44 | 272-93 | 318.42 | 303-90 | 409.40 
227.89 | 273.39 | 318.92 | 364.48 [ 410.04 | 
Ft 3 5 Areas 


1 128 
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—__— 


: rea of Circles and Contents of Cylinders 


"i A 


Depth. 


1 


2 


ö 


3 


* 


4 


lac = ol: 


; — 
. 0 
2 5 | >a Own 


3 


— 
> N - © 1 O 008 Own 


F 


| 45-6311 


45-7024 
45-7739 


46.0599 


46.3468 
46.4187 


46.1315 
46.2032 | 


46.4907 


46.7068 
4.7790 
46.85 12 
| 40-9235 | 
46.9958 1 
47.0682 
47.1406 
ai 
47.2857 
47.3583 
| 47-4309 
47.5037 
47.5764 
47.6493 
47-7222 
o | 47-7951 | 
2 | 47-9412 
3 48-0143 
| 48.0874 


46.5627 
46.6347 


48.1605 
48.2339 
| 48-3073 
48.3806 
| 48.4541 


A 


93.85 


95.01 
95-15 | 
95.30 | 
95.44 


95.59 


01.20 
91.40 


] 91:55 
45.8452 
45.9167 


1.69 
518 


11 —— —— 


459883 


91.98 
2.12 
3455 


92.41 | 
92.55 
92.69 | 
92.84 
92.98 
193.13 
. 
93-41 | 
93.56 


93.70 


93.99 


94˙14 
94.28 
94.43 
94.57 
| 94-72 


8 . 
m— — 


94.86 


95-74 


95.88 
96.03 


90.17 


96.32 | 


96.47 


96.61 
96.76 
| 96.91 


1306.89 


137.11 


137.32 | 
"L373* 
137-75. | 


— —— 


137.96 


138.18 


| 138.39 
138.61 


138.83 


— — 


139-04 

139.26 
139-47 | 
139.69 

139.90 
140. 12 
140 34 | 
140.55 
140.77 


140.99 


141.20 
1141.42 
141.64 
141.86 
142.07 


—— —— 


142.29 
142.51 
142.73 
142.95 

| 143-17 | 


| 143-39 | 
143.60 | 
144.04 
144.26 


144.48 
144.70 


144.92 


145-14 | 1 


182324 


182.81 


183.10 | 


183.38 | 
183.07 | 


183.95 
184.53 


184.814 
185.104 


— ——— 


184.24 


185.394 


185.67 
185.96 


186.25 | 


I 86.54 


186.83 * 
inn | 
187.40 | 


187.69 


188.27 
188.56 
188.85 | 


189.14 


187.98 | : 


S— we 


189.434 


8 3 — 
1 * 


in 5 


The Dung Gaverr' 8 Infiruftor. 1 fl 


in Few Gattons | | : My 
Depth. 5 h | 9 100 
r 3 i 
228.10 | 273.79 | 319.42 | 365.05 410.68 1 
228.51 274.21 | 319.92 | 365.62 411.32 Fr 
228.87 | 274.04 | 320.42 | 366.19 | 411.96 
| 229.23 | 275.07 | 320.92 | 366.76 412.61 | 
229.58 | 275.50 | 2 4 367.33 413. 25 1 
: | [ 
229.94 | 275.93 | 321. 92 367.91 413.89 | 
230.30 | 270.36 | 322.42 | 308.48 | 414.54 | 
230.60 | 276.79 | 322.92 | 369.05 415.18 
231.02 | 277.22 | 323.42 | 309.63 415.83 
231.38 | 277.65 | 323.93 | 370-20 | 416.48 
| 231-73 | 278.08 | 324-43 | 370-77 | 417.12 
232.09 | 278.51 | 324.93 | 371-35 | 417. . 
232.45 | 278.94 | 325.43 | 371.93 418.42 
232.81 | 279-38 | 325.93 | 372.59 | 419.06 | 
233-17 | 279-821 320-44 1373-08 19% 
233.53 | 280.24 | 326.95 | 373-65 | 420. 35 | 
233.90 | 280.67 | 327.45 | 374-23 | 421.01 | 
234.26 | 281.11 | 327.96 | 374.81 421.66 | 
| 234.02 | 281.54 | 328.46 375.39 423-27: 
234.98 | 281.97 | 328.97 | 375.97 422.96 | 
235.34 | 282.41 | 329.48 | 376.55 423. 61 
235-70 | 252.84 | 329.98 | 377.12 424.27 
230.07 | 283.28 | 330.49 | 377-70 | 424.92 | 
236.43 | 283.71 | 331.00 | 378.29 425-57. ] 
230.79 284.15 , 331.31 | 378.87 426.22 
237.15 | 284.59 || 332.02 | 379.45 426.88 
237.52 [ 285.02 | 332.53 | 380.03 427-53 
237.88 | 285.46 | 333.03 | 380.61 428.19 | 
238.25 | 285.90 | 333-55 | 381.19 428.84 
238.01 | 286.33 | 334. 00 381.78 429.50 
238.98 | 286.77 | 334-37 | 382.36 | 430.16 
239-34 | 287-21 | 335.08 | 382.94 | 430.81 
239-71 | 287.65 | 335.59 | 383.53 | 431.47 
240.07 | 288.09 | 336.10 | 284.11 432.13 
240.44 | 288.52 | 330.61 | 384.70 | 432.79 
240.80 | 288.96 | 337.12 | 385.28 | 433.45 
241.17 | 289.40 | 337.64 | 385.87 434.114 
241.54 | 289.84 | 338.15 | 386.46 2$342:97 7 
241.99 | 290-28 | 338.66 | 387.04 | 435.43 | 
242.37 | 290-72 | 339.18 | 387.43 | 436.09 
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Areas of Circles 2 Contents of Gliders 


Depth. 


91 


sr 


| © der d 


de Own 


48.6747 


48.7484 
48.8221 


— — — 


48 8959 


48.9697 
49.0436 
49.1176 


49. 1916 
49.2656 
49.3397 
49.4139 
49.4881 
| 49-5024 
49.6367 
49.711 
49.7856 
49.8601 


49.9346 


50.0093 
50.0839 
50.1586 
50.2334 
. 50. 3033 


| —— —— 


50.3832 : 
50.4581 
30.5331 
50. 6082 
50. 6833 | 

| 50.7584 
| $0.8340 

$0.9090 


50.9842 
51.0600 


51.7351 
| 51. 2110 
51.2861 


51.3620 


131.4374 


E CC —_—__— I 


48.5276 | 
48.5011 


98.98 
3 


2 


97.00 
97.20 
97.35 
97.50 
97.64 


97.70 


| 97.04 


98.09 


99 


© 38 


_ _ - — 


98.53 
98.68 


99-27 | 


+. 99442 :Þ 
037-4 


225 72 


| —--— | - 


| 100.02. 


100. 17 
100. 32 


100.47 | 1 


100.02 


100.77 
100.02 


| 101.07 
101.22 
101. 37 ; | 


— — 


101.52 


| 101.67 
| 101.82 

101.97 
| 102.12 


192.27 
102.42 
102.57 


102.72 


I 


145.58 
145.80 


146.02 


— — — 


146.69 


146.91 

147.134 
$3733 0 
147.57 


ER — — 
o 


147.80 | 

148.02. |. 
148.24 | 
| 148.40 | 


148.69 


102.87 


146.25 
140.47 


The Nung Gavern's Inſtructor. 223 


Foe in ALE GALLONS. | il, 
3 Depth. 
. 1 9 
| 242.04 | 291.17 | 339.69 | 388.22 | 435.77 
243.01 | 291.61 | 340.21 | 388.81 | 437.41 Fi 
| 243-37 | 292.05 | 340.72 339.49 | 438.07 * "hy 
243-74 | 292-49 | 341-24 | 389.99 | 438-73 | b 
344-11 | 292-93 | 341-75 | 390-58 | 439.40 
| 244-48 | 293.38 | 342.27 | 391.17 „ 9 
| 244-35 [ 293.82 |. 342-79 | 391.76 | 440-73 | 14 
245-22 | 294-20 | 343-39 | 392 35 | 441-39 8 
245-39 | 294-71 | 343.82 | 392.94 | 442.00 | 1 
245-90 295-15 | 34434 | 393-53 [ 442.72 10 
246.33 | 295.59 | 344-86 | 394.12 | 443-39 | 
246.70 | 296.04 | 345-38 | 394-72 | 44400 | 
| 247-07 | 296.48 | 345-90 | 395.31 | 444-73] 
| 247-74 | 2960.93 | 346.42 | 395.90 | 445-39 | 
| 247-81 | 297-37 | 346.94 | 396.50 | 446.06 | 
| 248.18 | 297.82 | 34746 | 397.09 | 446.73} 
| 248.56 | 298.27 | 347.98 | 397.69 | 447.40 
248.93 | 298.71 | 348.50 | 398.28 [448.07 


249.30 | 299.16 | 349.02 | 398.88 | 448.74 ] 
249.67 | 299.61 | 349. $4 ] 399-481. 44941 F. 
| 250.65 | 300.05 | 350. 07 es 4 450.08 | 
250.42 | 300.59 | 350.59 | 400.67 | 450.76 1 

250.79 | 320-95 | 351-11 | 401.27 | 451-43 | | 
251.17 | 301.40 | 351.63 | 401.87 | 452.10 
251-54 | 301.85 | 352-10 | 402.47 | 452.77 
| 251.92 | 302.30 | 352.68 403.97 | 453-45 | 
| 252-29 | 302.75 | 353-21 | 463-05 f 45412 | 
4 128557 303.20 353.73 404 26 [454.80 
| 303.65 | 354.26 | 404.87 | 455.47 
| 253-42 | 304.10 | 354-78 | 405-47 | 456.15 


* 
HI 
2 
O 
+ I 
© 
O 
VI 
*» 
Wn 
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| 253-79 | 304-55 | 355-31 | 406.07 | 456.83 | 


4 r — = as -- 111 — 

1 Ae. "ys * — * — 2 * 
„ P -> — — ; — 
— 3 — - = © — = LY 5 
— 7 . = — : 

= s — 


| 254-17 | 305.00. | 355-84 | 406.67 | 457.514 

| 254-55 | 395-45 | 356.36 | 407-27 | 459.18 | 1 

| 254.92 | 305.91 | 356-89 | 407.87 | 458.86 | 10 

13 306.39 | 357-42 | 498-43 | 459-54 9 

255.68 306.81 [357 | 409.08 460.22 11 

256.06 307.27 | 35848 | 409.69 460.90 14 
256.43 | 307.72 | 359.00 | 410.29 | 46157 | 


| 250-81 | 308.17 +34 88 | 410.90 | 462.26 4 | j 
257-19 308.62 | 30 0.06 4. 


411.50 | 462.94 


224 7 be Lung Gavorn' $ 22 


£ | Areas of 8 and 2 ontents ff Gi ders 
| Diam. | | 
in 7 e . 
NESS PSS; 1 
1360 51.5132 } 103-03 154.54 206.05 
I 51.5890 [103.18 154.77 2806.36 
2 | 51.6650 | 103.33 | 155-00 | 206.66 | 
3 | 51.7410 | 103.48 | 155.22 | 206.96 | 
4 | 51.8170 | 103.03 155.45 | 207.27 
+5 | 51.8930 | 103.79 | 155-68 | 207.57 
6 | 51.9690 | 103.94 | 155.91 | 207.88 
7 | 52.0450 | 104.09 | 156 14 | 208.18 | 
8 | 52-1210 | 104.24 | 156.36 | 208.48 | 
© F-$2-1998:- 85 39 | 150.59 | 208.79 
1370 52.2740 104 os | 156.82 | 209.10 | 
a 52.3500 | 104.70 | 157.095 | 209.40 | 
2 | 52.4262 | 104.85 | 157.28 | 209.70 | 
©. 43 $#-5030-Þ- $05.0t: 3 T$7oSE | 210.07 |} 
oF 43-0702 105. 16 | 257-74 [ 210.32 | 
"22-4 52:0560-| 105, 31 | 157. 97 210.62 
6 | 52.7324 | 105.46 | 158.20 | 210.93 | 
7 | 52.8090 | 105.62 | 158.43 | 211.24 
8 52.8860 | 105.77 | 158.66 [211.54 
9 | 52.9630 | 105.93 | 158.89 | 211.85 | 
1138.0 | 53.0394 | 106.08 | 159.12 | 212.16 | 
: 14 $3-1164 106.23 159.35 | 212.47 
ff <2 53.1933 | 106.39 | 159.58 | 212.77 
7 3 | 53-2703 | 196.54 | 159.8t | 213.08 
; 4 8 53-3474 | 106. 69 1 160.04 | 213.39 
5 | 53-4245 | 106.85 | 160.27 | 213.70 
6 53.5017 |. 107.00 | 160.51 214.01 
7 | 53-5789 | 107.16 | 160.74 | 214.31 
8 | 53-6562 | 107.31 | 160.97 | 214.62 | 
+9 1. $55: 7335 | 107-47 | 161.20 | 21493 | 
139.0 | 53. 8109 107.62 | 151 43 | 215.24 | 
el | 53-8884 | 107.78 | 161.67 | 215.55 | 
.2 | 53-9659 | 107.93 | 161.90 | 215.86 
+3 | 54.0434 | 108.09 | 162.13 | 216.17 
4 | 54-1211 | 108.24 | 162.36 | 216.48 
+5 | 54-1987 | 108.40 | 162.60 | 216.79, || 
6 | 54.2765 | 108.55 | 162.83 | 217.11 | 
7 | $4:3543 | 108.71 | 163.06 | 217.42 
8 | 54-4321 | 108.86 | 163.30 | 217.73 
91 $$-4408 | 109.02 | 163.53 | 218,04 


The Hung Gavork's Epe, 22 7 
in AL E Garions, „ 
| 5 55 Depth. 80 1 
G — e 8 = 
257-57 | 309.08 | 360.59 | 412.11 | 463.02 
257-95 | 309-53 | 301.12 | 412:71 | 464.30 
258.33 | 329-99 | 301.66 | 413.32 | 464.99 
258.71 | 310.45 | 362.19 | 413.93. | 465.67 
259.09 ] 310.99 | 362.72 | 414.54 | 466.35 
259.47 | 311.36 | 363-25 | 415.14 | 467.04 | 
259.85 | 311.8i | 363.78 | 415.75 | 467.72 | 
260.23 312.27 364.32 416.36 4608.41 | 
260.61 | 312.73 | 364.85 | 416.97 469.00 
260.99 313.18 365. 38 | 417.58 | 469.77 | 
261.37 | 313.64 | 365. 92 | 418.19 | 470.47 
261.75 | 314.10 | 360.45 41880 | 47.151 
262.13 | 314-56 | 390-98 | 419.41 | 471.84 | 
262.52 | 315.02 | 397- 52 | 420.02 | 472.53 
262:90 | 315.48 | 308. "3 420.63 473.21 
263.28 | 315.94 | 368.59 | 421.25 | 473.99 
263.66 | 316.39. | 309-13 | 421:86 | 474.59 
264.05 | 316.85 |. 309.60 | 422.47 | 475.28 
264.43 | 317-32 | 379-20 | 423.09 | 475.97 
264.82 | 317-78 5205 74 | 423-70 | 476.57 
265. 20 318.24 | 371.28 424-32 477.38 
263.58 | 318.70 | 371-51 | 424.93 | 478.05 
265.97 319.16 372-35 | 425.55 | 478.74 
266.35 | 319.62 | 372-89 | 426.16 | 479.43 | 
266.74 390.00 | 373:43 | 426.78 | 480.13 
267:12 320.54. | 373-97 | 427.49 | 480.82 | 
267.51 | 321.01 | 374-51 | 428.01 [481.52 
267.89 | 321547 | 375-95, | 4.28.03 | 482.21} 
208.28 | 321-94 | 559 | 429.25 | 482.91 þ 
268.67 322-47 |. 370-15 ] 429.67 J 453.00. ; 
269.05 | 322.57 | 576-63 | 43049 | 484530 
209.44 | 323-33 | 577-22 | 431.11 | 485.00 
269.83 | 321.80 | 377-76 | 431.73 | 455-59 
20.22 | 324:26 | 378-39 | 432.35 | 486.39 
270.61 | 324- 73 378.85 | 432.97 487.09 : 
270 90 | 325.19 | 379-39 | 433-59 | 487.79 | 
271.32 | 325.00 | 5/9:54 | 434-21 488.49 
271.77 | 320.13 | 380.48 | 434.83 | 489.19 
272.16 | 326.59 | 351.92 | 435.40 | 439.89 | 
272.55 | 327.06 | 381:57 | 436.08 | 450.59] 
| OE I: g | Areas 
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1K 3 — | — 


'F = Areas of Circles and Contents of Cylinders . 


1 


. ; | in | | I 3 Depth. | 
. 73 8 " We 
54.5880 | 109.18 ö 103.70 

54.6660 | 109.33 | 164.00 
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VI 
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S bow. 
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=O 
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own 


2 tb 


14 — 


3 


54-7440 


54.8222 


54.9003 


v— —ä — 


54.9786 


55.2136 


55.2921 ; 


——— — — 


55.8428 


1 $5-9217 Z | 


56.0007 


| 56.0797 


| 56.1587 
56.2379 
56.3170 
56.3963 
56.4756 


— — 


56.5549 
36.6343 
56.7138 
36.7933 


56.8729 


56.9525 
37.032 
57.1119 
114.38 
57.2716 


$7-1917 


57.3515 
57.4314 
| 74519 

$7-5915 | 
| 57.6716 | 


109.49 


109.64 
109.80 


— —— Cc 


1099.95 


110.43 
110.58 
55-3700 | 
4 55-4491. 
'$5-5278 
35.5064 
55.6852 


55.7640 


110.74 
110.90 
111.06 


11 1.37 
1 11.53 | 
111.69 

| 112.00 
112.16 


113.32 


112.48 
112.62 
112.79 


112.95 


113.11 
113.27 
113.43 


113.59 


113.75 


113.90 
114.06 


114.22 


114.54 


N —  - ey 


114.70 


114.86 
115.02 


115.18 


115-34 


— — 


164.23 
104.47 
164.70 


— — P 


164.94 


165.64 
165.88 


* . 
„% — , 


166.11 


166.3 5 


166.58 
166.82 
167.06 
| 167.29 
167.53 


167.77 
168.24 


— — 


168.48 


168.71 
168.95 


169.19 


169.43 


172.05 
172.29 


172.53 
172.77 


169.66 
169.90 
170.14 
170.38 
170.62 
170.86 
171.10 


| 171-34 
171.50 
271.81 


| 


| 


218.66 ñ „ 


218.98 


219.29 | 


219.60 | 


6 5 5.0569 | 110.1 1 165.17 i 220,23 = 
# 55.1352 | 110.27 | 165.41 | 220.64 | 


220.85 5 
221.17 


221.48 + 208 


222.43 1 


222.74 i 


223.05 
223.374 
223.69 


168.00 | 22400 | 


224-32 


224-95 


226.27 
225.59 
225.90 

226.22 
226.54 


226.86 


227.17 | 


„% - a — : 


227.59 | 


229.09 


b — a 


229.40 


230.04 
230.3 


239.08 | 


227.81 
228.13 | 
228.45 | 
228.77 


229.72 


W 


in Arz Crows. 
BEE Depth. | 
17ͤ . fe AY — 
| 272.94 | 327-53 382.12 | 436.70 
273.33. | 328.00 | 382.66 | 437-33 
273.72 | 328.46 | 383.21 | 437.95 
274-11 | 328.93 | 383.760 | 438.58 
874-501. 329:40" |; 354-39 [439-90 
274.89 | 329.87 | 384.85 | 439.83 
275.28 | 330.34 | 385-40 | 440.40 
275.68 | 330.81 | 385.95 | 441-08 
276.07 | 331.28 | 386.50 | 441.71 | 
276.46 | 331-75 | 287-94 | 442-34 | 
276.85 | 332.22 | 387.59 | 442.96 
277.25 | 332.69 | 388.14 | 443-59 | 
277.64 | 333-17 | 388.69 | 444-22 7 
278.03 | 333-04 | 389-24 | 444-35 | 5 
278.43 |} 334-11 | 389.80 | 445-48 | 
278.82 | 334.38 | 390.35 | 446.11 | 5c 
279.21 | 335.06 | 390.90 $64 | 5o 5 
279.61 } 335-53 | 391-45 | 447-37 | 
280.01 | 336.00 | 392.00 | 448.01 
] 280.40 | 336.48 | 392-56 | 448.64 | 
280.79 | 33995 | 393-11 [449.27 
281.19 | 337-43 | 393-07 | 449-99 | 
| 281.59 | 337-90 | 394-22 | 450-54 | 
| 281.98 | 338.38 | 394-77 | 451-177 | 
| 282.38 | 338.85 | 395-33 451. 80 
282.77 | 339-33 | 395-38 | 452-44 
| 283.17 | 339.81 | 390-44 | 453-07 
283.57 | 340.28 |þ 397-00 | 453-71 | 5 
| 283.97 | 340-70 397-55 | 454-35 | 
| 284-35 | 341-24 | 398-11 | 454.98 
284.76 | 341.71 | 398.67 | 455.62 
285.16 | 342.19 | 399-23 | 456.26 
285.56 | 342-67 | 399-78 456.99 | 
285.96 | 343-15 | 499-34 | 457-53 
286.36 | 343-63 | 400.90 | 458.17 
286.76 | 344-11 401.46 | 458.81 
287.16 | 344-59 | 422-02 | 459.45 
287,56 | 345-07 | 402.58 | 460.09 
267.96 | 345-55 | 493-14 | 460.73 
288.36 | 345.03 | 403-70 | 461.37 


— 
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2 


173.26 
173.50 
| 173-74: 
173.98 
174.22 


——— 
* » x . 


175 13 
77.37 
177.61 
r 

178.10 
178.35 
178.69 
17883 
179.08 


— —— 


4 


231,01 1 
231.3314 
231.65 | | 
231 

232.29 
232.61 
232.94 


233-20; 


19 | 233.58 | 
43; | 233-90: | 


| 175-67 
175 91. 
176.16 
4 176. 40 
7.76 |: 1265 — 


* N 


234.23 
234 95 
234.87 4 
235.20 
| 235-52 | 


22 _ — 


| 235.85. F 
236.17 
236.49%%ũ 
230.82 


237.14 3 


— — 


| 237-47 | 
237.79 |. 
238-121 


238.45 


238.77 
239.10 
| 439-42 

1 239-75. 
| 240.08 
| 249442. 
| 240-73 | 


241.72 


242.04 


— —ͤ—U— — 


| 242-37 | 
3 | 242-70 | 
| 243-03 
 245:30 | 
243-69 | 
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28 in ALE Gov. | 
| 5 Depth. 1 
a MILAN uE ee ROY IEF BIN OR 
288.76 | 340.51 | 404.260 J 402.01 19.77 - 
289.16 346.99 þ $29 462.66 N 4 5 = 
289. 50 | 347-47 | 405-39 | 165. 30 521.21 | 
289.96 | 347-99 | 405.95 | 403.94 | 521.94 | 
290.3) | 348-44 | 400.51 | 404.58 | 522.66 | 
e 227 ets HEART acer 
290.77 |. 348.92 | 407.08 | 465. 23 | 523.38 | 
291.17 | 349-40 | 407.64 [ 465.87 | 524.111 
291.57 [ 349.89 | 408.20 |} 466.52 | 524.83 * 
291.98 © | 350. 37 ] 408.77 1 467. 16 525: 56 | 
292.38 350- 80 | 499-33 | 407-81 | 526.28 | 
292.78 | 251. 34 | 409.90 | 468.45 | 527.01 | 
293.19 | 351-82 | 410.46 J 469.10 | 527.73 
293.59 | 352-31 | 411.03 | 469.75 | 52847 | 
294.00 | 352-80 | 411.60 | 470.39 | 52919 | 
294.49 | 353: 28 | ES 16 | 471.04 | $29: 92 
29481 | 353-77 | 412.73 471.69 | 530.65 | 
295.21 | 354-25 | 413-39 | 472-34 | 531.38 | 
295.62 | 354-74 | 413-80 | 472-99 | 532.114 
296.02 | 355-23 | 414-43 | 473-04 | 532.84 | 
1058 43 | 355-72 | 415-09 | 47+ 29 | 53357 | 
296. 84 | 356.20 | 415-57 | 47494 | 534.30 | 
285881 356.69 | 416.14 [ 475-59 [535.03 
297-65 | 357-18 | 416-71 } 470-24 | 535-77 | 
298.06 | 357-07 | 417-28 | 470.89 | 536.50 | 
298.46 | 358.10 [ 417.85 | 477-54 | 537.244 
— — — — . 2 | —— — — — | 
298.87 | 358.65 418.42 478.19 | 537-97 | 
299.28 | 359-14 | 418.99 | 478.85 | 538.70 | 
299.69 | 359-63:| 419-50 [ 479-59 | 539.44 | 
300.10 [ 360.12 | 420.13 | 480-16 | 540.18 | 
300.51 | 35 9 6170 420.714 18 81 A 540 91 | 
300.92 | 361. 10.] 421.28 :| 481 47 | 541. 65 = 
301.33 2 301. 59 421.80 11 482. 12 i 542. 39 * | 
301.74 | 302.08 | 422.43 | 482.78 | 543.12 
302.15 | 362.57 423.00 | 483.43 | 543.86 | 
302.50 | 303-07 | 423-58 } 484-09 | 544-60 | 
302.97 | 363.56 | 424-15 | 484-75 | 545-34 | 
303.38: 364.05 | 424-73 | 485-40 | 546.08 | 
303-79 | 304-55 | 425-309. | 486.06 [ 546.82 | 
304.20 | 305-04 | 425-88 | 486.72 | 547.56 | 
304.61 | 365.53 1 426. 46 | 487- 50 548.30 


Area 
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61.6661 
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2 9157 


62.9994 | 


— mnnynas 1 


63.0832 


63.1671 


63.2510 
63.3350 


63.4190 


—— — , 


4 5030 


63.5872 
63.6714 
63.7556 
63.8400 


— cc — 


* 9243 


64.0087 
64.0932 
64.1777 


| 64.2623 


I. 1 


2 E 


* 


187.49 


1 187.99 g 


| 188.50 

| 138.75 
189.00 | 

1 $9.25 

| 189.50 

189 75 


| 192.79 | 


| 183.01 | 
183.26 
183.514 
N 
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184.01 


183.76 


— — | 


184. 26-0 


184.50 | 
184.75 
185. oo 
185.25 
—— 1 h 
185.50 
155.75 


185.99 
186.24 


186.49 


— — . S 


186.74 
186 99 


. 
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[ WR 
N — II 


187.74 


* 


—_ 


188.24 
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190.01 . 


| _— 26 | 
190. 76 
191.01 4 
191.27 
1191.52 
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— — 


19.77 
192.03 
192.28 


192.53 } 
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Areas of Circles and Contents of Cylinders 

7 N Depth. 256 10 "F170 
. 


244.02 
244-35 


244.68 


245.01 


_ 245-34 


1 


246.00 
246.33 


246.66 
247.00 


247.33 
_ 247.66 
247-99 
248.32 
248.66 


248.99 


| 249-32 
249.66 


249-99 


250.32 


N —— — 
1 


250.56 
250.99 


1251.33 


25 1.06 


25 2.0 
252.33 p [1 
253.07 - |, 
253.00 


253.34 
253.68 


254.01 
254.09 


— — — 


255-70 
256.03 


256 37 | 


250.71 


267.03, 


234.335 


. 255.02 | 5 
255.36 
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in Ar Garrone. 
3 Depth, : = TR 
1 5 D 122 8 
305. 02 366.03 [ 427. 53 "488.04 © 
4 3095.44 | 396.52 | 427.61 | 488.70 
305.85 | 367.02 | 428.19 | 489.36 
: 306.26 | 367.51 | 428,77 | 490.02 k 
| 306.68 | 368.01 | 429.35 | 490. 68 53. 
307.9 | 368.51 | 429.92 | 491.34 
307.50 | 369.09 | 430.50 | 492.00 
307.92 | 309.50 | 431.08 f 492.67 
3098.33 | 370.00 | 431.66 | 493.33 
308.75 370.49] 432-24 | 493-99 
309.16 | 370.99 ] 432.82 | 494.66 
309.58 | 371-49 | 433-4! | 495-32 
4 329-99 | 371-99 | 433-99 | 495-9 
| 310.41 | 372-49 | 434.57 | 495.65 
250.32 | 374-99 þ 435: 15 } 497-32 
| 311.24 | 373-49 | 435-73 497.98 
| 311.66. | 373-99 | 436-32 | 498.65 
312.07 | 374-49 | 430.90 | 499.31 
| 312.49 | 374-99 | 437-48 | 499.9 
J 312-91 | 375-49 | 433.07 | 500.65 
| 313.32 | 37599 | 438.65 | 501.32 
| 313-74 | 370-49 | 439-24 | 501.99 
| 3141 376.99 | 439-82 | 502.66 
J 314-58 | 377-49 | 440-41 | 503.33 
| 315-00 | 378.00 | 441.00 | 504.00 
| 315.42 | 378-50 | 441.58 | 504.67 
| 315.84 | 379-09 | 442-17 | 505.34 
316.2 379-51 | 442.70 | 506.01 
316.68 | 380.01 | 443.35 | 506.68 
317.10 | 380.51 | 443.93 | 507-35 
317.52 331.02 | 444-52 | 508.02 
317-94 | 381-32 | 445-11 | 508.70 
318.30 | 382.03 | 445-70 | 509.37 
318.78 | 382.53 | 446.29 | 510.04 
319. 20 | 383.04 116.88 510.72 
E e eee, 
| 319.62 | 383-55 | 447-47 | 511-39 
| 320.04 | 384.05 | 448.00 | 512.06 
$2047 3 384.50 | 448-05 | 512.75 
| 320.89 | 385.07 | 449-24 | 513-42 
321.31 385-57 | 449-34 } 53410 
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* from of Cirets and N of Gliders | 


"= 185 Depth. . 1 
Inch. 2 3 3 "RE 
152.0. 04.3470 | 128.09 193-04 1} 257-39 || 
i 64. 4316 : 128.86 193.29 253. 734 
2 C4:5104 | 129.03. 93 258.07 | 
3 64.6012 | 129.20 | 193-80 | 258.40 
44.686 | 129.37 | 194:06 | 258.74 
— Ic 64.7710 129. 84 194.31 259.08 
& | 648560 | 129.71 | 194-57 | 259-42 | 
7 | £49410 | 129.88 | 194.82 | 259:76 | 
8 65.0261 130.05 | 195.08 | 260.10 | 
gy | 65.1112 | 130.22 | 195:33 | 260.44 
e 
153.0] 95-1994 | 130.39 | 195-59 0:79 
8 5 1 652817 | 130.50 | 195.85 | 261.13 
2 | 82 3670 [130.73 | 196.10 [ 261:47 | 
44: 65. 4523 [130.90 | 196.35 | 261.81 
4 | 65-5377 | 131.98 | 19661 | 262.15 
— 5 65. 6232 : 1314 25 | 196.87 262.49 
6 | 45 7088 | 131.42 [197.12 262.84 
7 5.7943 | 131-59 | 197-38 | 263.18 
.8 | 65.8800 |] 131.76 | 197.64 | 263.52 
9 65.9657 | 131.93 | 197-90 | 263.86 
EE , EET 
154.0 514 | 132.10 98.15 4.21 
FE 66. 1372 132.27 | 198.41 204.55 
.2 606.2231 | 132.45 | 198:67 | 264.85 
31 66.3090 | 132.62 | 198.93 | 265.2 | 
. 66.3950 | 232-79 | 199-19 205.58 | 
5 | 66.4810 | 132.96 | 199.44 | 265.92 | 
666.5671 [ 133.13 | 199-70 | 266.2 
7 | 66.6533 | 133.31 | 199.96 | 266.61 
8 | 66.7395 | 133.48 | 200.22 | 266.96 
: .g | 66.8257 [133.65 | 200.48 | 267.30 
155 | 66.9120 | 133.82 | 200.74 | 267.65 
- 386 40 9 133 0.74 | 207.05 
* 66.9984 | 134.00 | 201.00 | 267.99 
2 | 67.0848 | 134.17 | 201-25 | 268.34 | 
3 | 67-1713 | 134-34 | 201-51 | 268.69 | 
we 7.2578 13412 | 201.77 | 269.03 
8 07.3444 134.69 . 202.03 269.38 
.6 | 07-4311 | 134.86 | 202.29 | 269.72 
7 | 07-5178 | 135.03 | 202.55 | 270.07 
8 | 67.6045 | 135.21 | 202.81 | 270.42 
9 | 67-6913 | 135-38 ] 203.07 | 270.77 


1 


in ALE r 


. 4 


Hh 


2 Depth. 

e ee ee ee e ee 
321.74 380.08 450.43 514.78 579.12 
322.10 | 386.59 | 451.02 | 515-45 | $79.88 
322.58 J 387.10 | 451.61 | 516.13 | 580.55 
323.01 | 387.61 | 452.21 |. 516.81 581.41 
323. 43 388.12 | 452.80 | 517.49 582.17 
323.86 388.63 | 453-40 | 518.17 582:94. 
324.28 | 389.14 | 453-99 | 518-35 | 583.70 
324.71 | 389.65 | 454-59 | 519-53 | 58447 
325-13. | 390.16 | 455.18 | 529.21 585-23 
325-56 390. 67 455.78 [520.89 586 00 
325.98 | 391.18 | 456.37 | 521.57 | 586:77 
326.41 J 391.69 |] 456.97 | 522.25 | 587.54 
320.84 | 392.20 | 457-57 522.94 588.30 
327.26 | 392.71 | 458-17 | 523.02 | 589.07 
327.69 | 393-23 455: 76 | 524-39 | 589.84 
328.12 | 393. * 459.35 | 524-99 | 590.61 
328.54 | 394-25 | 459-90 | 525-00 | 591.38 
328.97 | 394-77 | 469.56 | 526.35 | 592.15 
329.40 | 395-28 | 461.16 | 527.04 | 592.92 
329-83 | 395-79 | 461. 70 | 527-73 | 593-09 
330.26 | 396.31 | 462.36 | 528.41 | 594.45 

| 330.69 | 396.82 | 462.96 | 529.10 | 595-23 
331.12 | 397.34 | 403-50 | 529.78 | 596.01 
331.55 | 397-85 | 46416 | 530.47 | 596.78 
331.98 | 398.37 | 464-77 | 531.16 [ 597.56 
332.41 | 398.89 | 465-37 | 531.85 | 598.33 
332.84 | 399449 | 405.97 | 532-54 | 599-10 
333-27 | 399-92 [466.57 | 533-23 | 599-88 
333.70 | 400.44 25 18 | 533.92 [600.66 
334-13 | 490.95 | 407.78 | 53460 | 001.43 
334. 56 401.47 | 468.38 2635.30 502.21 
334.99 | 401.99 | 408-99 | 535-99 | 0029 
335.42 | 402.50 469.59 | 536.08 603.70 
335.86 | 403.03 | 470.20 | 537.37 | 094.54 
330. 29 403.55 470.80 538.00 05.32 

336.72 | 49407 | 471-41 538.76 606.10 
337-16 | 404-59 | 472-02 | 53945 | 009.88 
337.59 | 405.11 | 472.62 | 540.14 | 607.66 
338.00 | 405-63 | 473-23 | 549-83 | 008.44 
338.46 | 406.15 | 473-84 | 541-53 | 609-22 
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The Uſe of tbe TABLE of Areas of Circles, 
and Contents of Cylinders. 


Seck the Diameter ! in the firſt Column on the 
Left-Hand, and the Depth at the Top of the 
Table; then againſt the Diameter, and under the 
Depth, is the Content in Ale Gallons, _ 
Let there be a Cylinder, whoſe Diameter is 30.6, 
and Depth 8; what's the Content in Ale Gallons? © 
Againſt 30 6 in the firſt Column on the Left- 


Hand and under 8, IS found 20. 86, the Content in 
Ale Gal llons. 


N. B. The Depths at the Top of the Table 1, 
2, 3, 4» 5z Fc. do alſo repreſent 1 +23 .3, Sc. or 
10, 20, 30, 40, Sc. or 100, 200, 300, Cc. And 
in theſe Caſes, the Decimal Point in the Content, 
is to be moved as the Depth requires. Thus in 
the Cylinder laſt given, if the Depth had been. 8, 
the Content would be 2.086; if the Depth had 
been 80, the Content would be 208.6; if the 
Depth had been 800, the Content would be 2086. 


The following Examples” will render this more 
Plain. 


Let there be a Cylinder, whoſe Diameter 1 25.7, 
aud Depth 2.33 what's the Content in Ale Gallons ? 


| Againſt 25. 7 and under. 8 2.3; L 3: 552 


4. 232 Ale Gallons, 


Let there tea Clinder, whoſe Diameter is 2 67 
And Depth 233 what 5 the Content in Ale Gallons £ 


6.8 
Azainſ 25-7 and 1 5 4 7 5 


: ——04—ä - 


42.32 Ale Gallons 


Let 
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Let there be a Cylinder, whoſe Diameter is 41.4, 
and Depth .7 ; what's the Content in Ale Gallons ? 


Againſt 41.4 and under 7 E I 341, the e | 
in Ale Gallons. ED, 7 


Ta there 15 a C linder , whoſe Diameter is 28. - 
and Depth iS 4. 78; what's the C ontent in Ale Cal. 
lons EEE 


WE 9 - "Thas | 
Appin 28. 3 and under. 5 p84 56M 
8 N C 1784 


—— —e— 


10. 6594 Ale Gallons, 


WY, there be a Caſh, whoſe Ann . 75 29.1, 
and Length 46; what's the Content in Ale Gallons ? * 


407. (94 15 
Againſt 29.1 and under Lis „ 
| © 63. C1415) 


108, 45 Ale Gallons 


Let there be a Cons, whoſe Diameter at the Baſe No 
is 54.9, and the third Part of its Height 21.2 ; 
what s the Content in Ale Gallons? ” 


527 | = 9 
Againſt 54. 9 and under) I 1s: » 3943 


£ 177. 9733 Ale Gallons, 


Tet there Js the Frutim of a Cone, whoſe leſſer 
Diameter is 35, and greater Diameter 41.8, and 
Depth 38. 6; what's the Content in 1 Ale Gans? * 


Greater Diameter 41. 8 5 
Leſſer Diameter 35 5 


2)76.8 J 
Mean Diameter 33 4 _ 
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6 
T9. 


98 8 


3. 4 half Difference of the Diametery, 
3) 3 . 6 


8 % One Third of the Depth, 


:F "123.2 
Againl 33.4 and andere 32. 85 
5 2.464 
bog 


32196 
Againſt 3.4, and under 1 * | 
1.06. 5 91932 


1 158 928042 Ale Gallons. 


In this laſt Propoſition the Diameter 34 is uſed 
inſtead of 3.4; for which Reaſon the Tabular 
Numbers muſt be ſet two Places more to the 
Right-Hand, than if the Diameter were really 

34; becauſe, as the Areas of Circles, are in Pro- 
Portion as the Squares of their Diameters ; there- 
fore as there is taken ten times the Diameter, there 
will be had one hundred times the Area. But as 
this Exactneſs is ſeldom required, the Content 
found by the 1 mean Diameter and Depth.” IS near 
enough. 1 5 

Let there be a conical Tu un, whoſe leſſer Diameter 
is 40.6, greater Diameter 50.8, and Dow 421 3 
what 4 5 the Content in Ale Gallone 


Greater Diameter 50.3 
Leſſer Diameter 40.6 


1 
Mean Diameter 45. Againſt 


j 
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40 232.7 
Againſt 45.7 and under- Dis 55 
2 | 11 3 


244. 33 Ale Gallons 


Let there be an elliptical 7 un, PTY Mean 


Diameter is 34. 6, and Depth 24 et s the Con- 
tent in Ale Gallons, ? 


C2 66.7 | 
Again 34.6 and wer . 
e W 2 10.0 


— 


Gaben 76.7 Ale Gallons 


. a be a Sphere whoſe Diameter js 243 aher. 5 
the Content in Ale Gallons? 


The Content of a Sphers being two Thirds of 
its circumſcribing Cylinder; take two Thirds of the 
Sphere's Diameter for the Cylinder s Depth, whoſe 
Diameter and Content is n to that of the 
Sphere. „ | 
_— Diane 24 

ee 


5048 
Depth 1 16 


. 5 100 16,042 
Againſt 24 and 3 | 180 6 


— 


Content 25.4 662 Ale Gallons. 


This Table may ſerve alſo for Wine Gallons, 
thus: Set the Diameter under itſelf, one Place to 
the Right-Hand ; and again under that one Place 
more to the Right-Hand ſet half itſelf ; add theſe 
three together, the Sum ſhall be the Diameter, 
with which you are to enter the Table for Wine 
Gallons, Ms 

5 e 
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Let there be a Cylinder, whoſe Diameter is 26,8, 
and Depth 36; what's the Content in Wine Gallons. 


26.8 
2.68 
134 


29.614 


.. HI08 £798 
Againſt 29.6 and under 1 is 


87.84 Wine Gallons, 


4 
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A TABLE for reducing Garton into Barrens and Fin 


KINS, both in Beer and Ale, & contra. 
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4 TABLE for reducing GALLONS into BARRELS and Fix- 
KINS, both in Beer and Ale, & Contra. 
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Gall. B. F. B. F. G Gall. | B. F. B. F. G 
1 — —. 4—— 4— 4— 
1118833 937 04 147641 046 0 4 
119733137 1 5 1485 f 1-149 1 5 
126633 237 2 6 1494 41 246 2 6 
1121533 33737 1503 4 344374 
1224 3038 1% ft 4 % % 10 
11233 34 138 21 1521 42 1 47 2 1 
11242 34 238 3 2 5390 [42 247 3 2| 
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11458140 245 2 2 1740 | 48 . 54 2 2 
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A TABLE for reducing GALLONS into BARRELS and Fix- 


 KINsS, both in Beer and Ale, & contra. 
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Me Uſe of the foregoing TABLE. 


Tet it be required to know, how many Barrels of 


Beer, or Ale, are contained in 1719 Gallons ? 


Seek 1 719 in the Column of Gallons, and a- 
gainſt it in the Beer Column, is 47 Barrels and 


three Firkins; and in the Ale Column is 53 
Barrels, 2 Firkins and 7 Gallons, _ 


Let it be required to know, how many Barrels of 


. Beer, or Ale, are contained in 124.3 Gallons ? 


The neareſt Number to 1243 in the Table, 


is 1242; againſt which is 34 Barrels and 2 Fir- 
kins of Beer; and 38 Barrels 3 Firkins and 2 
Gallons of Ale; to which the remaining 1 Gal- 
lon is to be added. 


Let it be required, to know, bow many Gallons are 


contained in 4 Barrels, 4 * [TKENS and 6 ane of 5 


Beer? 
Againſt 42 Barrels and 3 Firkins in the beer 


Column, is 1339 in the Column of Gallons, to 
which add 6 Gallons, the Sum is 1545 Gallons, 


Let it be required to know, how many Ale Barrels 


are contained in 25 Barrels, 3 17 IFRIAS ana 4 Gallons 
of Beer? 


Againſt 25 Barrels, 3 Firkins of ES is 28 


Barrels, 3 Firkins, 7 Gallons of Ale; to which the 


remaining 4 Gallons being added, the Sum 1s 29 


5 Barrels and 3 Gallons of Ale. 


Let it be required to know, how many Beer Barrels 


are contained in 59 Barrels, 1 Firkin and S Gallons 
of Ale? 


Againſt 39 Barrels, 1 Firkin, 3 Gallons of Ale 


18 52 Barrels, 3 Firkins of Beer; to which the re- 
maining 4 Gallons being added, the Sum will be 


52 Barrels, 3 F ein and 4 Gallons of Bcer, 
11 1 4 Te, 4 
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A Short Method of Reducing Ale Gallons, to 
Wine Gallons. 


Under the given Number of Ale Gallons, ſet 
the Double thereof, one Place to the Right-Hand, 
the laſt Figure of which 1s to be a Decimal ; and 
again the ſame Number one Place more to the 
Right-Hand, the two laſt Figures of which are to 


be eſteemed Decimals : Then the Sum of theſe 


three Numbers i is the Quantity of Wine Gallons. 


Let it be required to reduce 24 5 Gallons of Ale ” 


Mine Gallons. 


245 
49.0 
© 49 


298.9 9 
Let it be required to reduce 126.5 f Ale Gallons 


to Mine Gallons. 


126.5 
25.30 
2.53 


4 — — — 


154.33 Wine Gallons, 


E ER E AS it Fin happens, 
25 that the Gauger meets with ſuch Veſ- 
I ſels, as are called irregular Priſmoids; 
and as all the Authors which I have 
Sz? hitherto ſeen, are far wide of the Truth 
in eee and tabulating the Contents of thoſe 
Bodies, 1 ſhall firſt demonſtrate wherein they have 
erred; and afterwards ſhew the moſt certain Me- 
thod of Gauging thoſe Sorts of Veſſels. And, 
Firſt, Mr. Ward, and many others having de- 
monſtrated in the Fruſtum of a Cone or Pyra- 
mid, that the Content in Inches, is equal to one 
Third of the Sum of the Areas of the Top, Bottom, 
and Mean between them, multiplied by the Depth 
of the Fruſtum; ſeem to conclude the ſame Theo- 
rem would take Place in any irregular Priſmoĩid. 

But it is not fo; for the Sides of an irregular Priſ- 
moid, if continued. would not meet in a Point, 
but a Line; and therefore can have no Share in 
that Theorem. To make this more plain, Let 
there be a Priſmoid (FiG6. XXVI.) whoſe Top is 
an Oblong, the Sides of which are 16 and 18 Gf 
ches; and the Bottom is an Oblong, whoſe Sides 
are 20 and 24 Inches: Now the Dimenſions of the 
T op and Bottom not being alike os apy the 
ides 


— 
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Sides being produced, the leſſer Sides will meet in 


a Line, and will be in the Form of a triangular 
Priſm cut off obliquely at each End, (as FIG. 


XXVII.) 


— correſponding Length, 


Nom let AB=r, CD=1, CE=b, BF =h, 
and x = to any 3 9 ; 


Then B:; 57 = the Breadth anſwering to 
the Abſciſſa *. 


And b:I-r:: x : 2 


= 6 then is r d 


— — rr 


And therefore + 55 — the Area; 


| ar lbaxx — rbaxs 


ließ multiplied by 45 will be 5.5 —— 


h | 
and this reduced to its Fluent, will be "hx. 


255 
Ibæxx — 
— == 0 . ; then ſubſtituting 2 for * the Con- . 


tent will be 2 ＋ 2 _ Which is in Wards 
thus: To one * Sixth of the Length of the Ridge ; 5 
add one Third of the Length at the Bottom, this 
Sum multiply by the Breadth at Bottom, and this 
Product by the Height; this laſt Product is the 
Content in Inches, which divided by 282 for Ale, 
or 231 for Wine, ſhews the Content in Gallons. 
But for the lower Fruſtum (Fi G. XXVI.) let 


EF 


3=leffer Breadth, and /= leſſer Length, a = Dif- 


ference of Breadths e = = Difference of Lengths, 
and d = Depth, x = any Abſciſſa. 


Then 4: g:: 1 and therefore 6 + * 
the correſponding E Breadth: 
And d: e:: x: 5 and therefore / + © 7 1 cor- 


I reſponding Length. 
Therefore 
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lax þ+ bex L der 
Therefore ol Is Tr 7 = 


which multiplied by x will be pls + + hs — bes 


xx. 
+ — — "os and this feduced to its Fluent will be 


5 laxx 
} be * axx bexx FE ae 


= the Area, 


„ then ſubſtituting 4 for 


ida * bae dae 


K, the Content wil be bla +! > — 


Tf 
which is in Words thus: Multiply Half the greater 


Breadth by the leſſer Length; and Half the greater 
Length by the leſſer Breadth ; and one Third of 


the Difference of Lengths by the Difference 'of 


Breadths : Then add theſe three Products together, 
and multiply the Sum by the Depth; the Pro- 


duct is the Content in Inches, which divided by 


282 for Ale, or 231 for Wine, ſhews the Con- 
; tent in Gallons. 


Ter Fre 10. XXVI. be Suppoſed, whoſe Breadih at 
the Top is 16, and Length is 18 Inches; and the 


Breadih at Bottom is 20, and Length 24 Inches; and 


Depth 30 Inches; what” s the Cen in s Ale Gal. 


lons? 
Half the greater Breadth 10 
Leſſer Length „„ 
180 
24 
18 


Difference of Lengths 


6 
One Third thereof 2 
Difference of Breadths 4 

5 


Half 


— 
— 


— — — 4 
— — = 
1 
— — 
= - — — 
— WV — 
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— = 0 - 
— "Dae 2 
4 - — — — 
- — — = * — — ———— ö * ky = —— — 
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5 Se 
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Half the greater Length 12 
Leſſer Breadtingn 16 


bs 6 Den 
282) 77700040 Ale Gallons. 
3.2.3. 


Let there be a Priſmoid, 3 Top is a a Square of 
26 Inches each Side; and the Bottom an Oblong of 26 


Breadth, and 60 Length, and han 40 ; what s the 
8 Content in Wine Gallons? © 


1 20 
26 26 
78 180 
26 60 
338 780 
790: 
1118 
3 
| 231)44720(193 Wine Gallons. | 
| 2102 
3 2079 
| 330 
| 693 
| To = 85 137 


In 


„„ dy 


In this laſt Example; the Method commonly 


uſed, would have given but 188 Gallons. 


e te a Priſmoid, Get Ti op and Bottom 
are Triangles, whoſe Baſe at Bottom let be 48 In- 


ches, and Perpendicular 24; and let the Baſe at the 


Top be 30 Inches, and Perpendicular 18; and let the 


Depth be 36 Inches, bat s the Content in Wine 
_ Gallons 2 Fg 
Half of greater Baſe 24 
Leſſer Perpendicular _18 
En 192 
TY 


— — 


432 


One third of Difference of Baſes 6 
Difference of Ferpendiculars : 35 


. 
Half greater Perpendicular 12 
Leſſer e 0 


360 


? 231) 29808 (129 Double Content, | 


231 


670 
362 
2088 
2079 
K K 
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The half 64.5 Wine Gallons is the Content; 


becauſe the Triangle is half of the circumſcribing 
neee 


Let there be a Priſmoid heving an elliptical Baſe, 
whoſe tranfoerſe Diameter is 40 Inches, and Conju- 
gate 30; and the Top a Circle, whoſe Diameter is 30 

Inches; and the Depth 52 Inches ; what's the Con- 


tent in Ale Gallons? 


Whoever has rightly peruſed what has been 
heretofore ſaid, concerning the Reaſon of dividing 
by 359 for Ale Gallons, or 294 for Wine Gallons, 
will eaſily perceive this Figure is to be gauged as 


2 Priſmoid, whoſe Top is a Square and Baſe Paral- 


lelogram, with no other Difference, than dividing 
7 359 for Ale, or 294 for Wine Gallons, 


15 | 20 | 
8 


450 600 


33ͤ ü no. 
339) 54600 (152 Ale Gallons. 
353 BY 
1870 
1795 


750 
718 N 


hn, acne — 


32 


"APFENDIS =: 
Again, to render this more conſpicuous : Le- 
there be a Priſmoid, whoſe Bottom and Top are Tra- 
 pezia, the Diagonal at the Bottom is 64 Inches, and 
half Sum of the Perpendiculars 50; the Diagonal at 


the Top is 40 Inches, and half Sum of the Perpendi- 
culars 31, and Depth is 60 Inches; hat's the Con- 
tent in Ale Gallons? e 5 


32 8 
5 


„„ 
32 1000 152 | 
ä 1000 1 
DEP = 992 e 
2144 
£255 "OO 


282) 1286400436 Ale Gallons] 
1384. 
1410 
1740 


48 


From theſe Examples it is plain, let the Form 
of the Baſe be what it will, (if it requires no mor: 
than two Dimenſions for finding its Area), the 

Medes 88 


It very frequently happens, that Utenſils are 


made in the Form of an Oval, which being de- 
ſcribed in different Manners, according to the 
Will or Knowledge of the Workman, require a 


KRK different 
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different Method of Gauging, and often lead the 


unwary Gauger into great Errors. 
To examine an Oval, it is firſt of all neceſſary 
to draw the tranſverſe and conjugate Diameters 
which is thus done (FIG. XXX.) Draw within the 
Oval any two Lines, parallel to each other, as ab 
and AB, and through the Middle of theſe Lines, 
draw the Line CD; this Line will divide the 


Oval into two equal Parts, and the Middle of 
this Line F is the Center of the Oval: Now on 


the Point F, deſcribe a Mark at d, and another at 
g, and draw the Line dg; then a Line drawn 


through the Center F, and the Middle of the 


Line dg, will be the tranſverſe Diameter ; and a 


Line through F, drawn at Right-angles to the 


tranſverſe Diameter, will be the conjugate Diameter. 


Now in order to examine if the given Oval be 
a true Ellipſis, do thus: (Fic. IV.) Take half 


the tranſverſe Diameter, and ſet it off from C, to 


E and F, and in thoſe Points ſtick Nails, or ſome- : 


thing elſe convenient; then bringing a String 
round thoſe. Nails to meet at C, as the Triangle 
ECF reſembles, the Point C being moved eaſily 


round deſcribes a true Ellipfis ; whoſe Method of 


Gauging is before treated of. 

Sometimes Ovals are deſcribed on two e 
as Fic. XXVIII. and theſe contain more than re- 
gular Ellipſes. To examine this Kind of an Oval, 


Aide the tranſverſe Diameter A B into = Gate 


equal Parts at C and D; then on the Point C, with 
the Diſtance AC deferibe a Circle, and do the 


ſame on the Point D; then on the Interſections E 


and F, with the Diameter A D, deſcribe the 
Arches GH and I K. If the Oval is found to be 
thus drawn, the following are its Properties. 


T = Tranſverſe Diameter. 
C = Conjugate Diameter, 
1 > Circumicrence. 


* 
4 
** 
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C1 „756 or 42 : 31 :: T: Gb 
HH 1:-,6019:: TT: Content in Inches. 

5 2.7925 1 
3.6019: 1 262 468. 5 Divifor for Ale Gall. 
: 468.5: T Tr. : Area in Ale Gallons. 
1.6019: 1: 237 383. 8 Diviſor for W. Gall. 
| 383.8 : TT:: 1: Area in Wine Gallons. 


* 758.75 = 21.64 Gauge Point for Ale Gallons. 
383.8 383 $ = 19.59 Gauge Point for Wine Gallons, 


EXPLANATION. 


- The Proportion of the tranſverſe Diameter, to 


the conjugate Diameter, is always as 41, is to 317. 
The Square of the tranſverſe Diameter, multi- 
: plied by .6019 gives the Content in Inches. : 
Ihe tranſverſe Diameter, multiplied by 2.7923 
gives the Circumference. 
The Square of the tranſverſe Diameter, divided 
by 468.5, gives the Area in Ale Gallons. 55 
The Square of the tranſverſe Diameter, divided 
by 383.8 gives the Area in Wine Gallons. 
Againſt 21.64 on D, ſet 1 on C; then againſt 
the tranſverſe Diameter on D, 18 the Area in Ale 
Gallons „ 5 
Againſt 19.59 on D, ſet 1 on c; then againſt 5 
the tranſverſe Diameter on D, 18 the Area in Wine 
Gallons on C. 


Another Kind of an "Oat, which is common is 

Fig. XXIX. and this alſo contains more chan a 
regular Ellipſis. : 
| To examine if an Oval be of 5 Kind: on the 
Point A defcribe an Arch from C, and on that 
Arch ſet off rhe Diſtance AC to B; then through 
B draw the Line ED: Now if you find this Line 
ED equal to the conjugate Diameter, and I'D 
| — equal 
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equal to I C, you may conclude the Oval to be of 


this Kind, whoſe Properties are as follows. 


26: 37 1 | 

Tx: It 33: CC: Content i in Inches. 
48.24. ee CEE | 
As“ 1.133: : 282 248.3 Diviſor for Ale Gall. 


11.133: 1:: 231: 203.9 Diviſor for Wine Gall. 
9 248.8: 1:: CC: Area in Ale Gallons. 


203.9 1:: CC: Area in Wine Gallons. 
* 248.8 8 = 15. —— Gauge Point for Ale Gallons. 


v 203-9 = 14. 27 Gauge Point for Wine Gallons. 
E X b 1. A N ATI 0 N. 


The Proportion of the tranſverſe Diameter, to 
the conjugate Diameter is always as 37, is to 26. 
The Square of the conjugate Diameter, multi- 
plied by 1,133 gives the Content in Inches. 
The conjugate Diameter, multiplied by 3. 8654 | 
gives the Circumference. 
The Square of the conjugate Diameter, divided 
by 248.8 gives the Content in Ale Gallons. _ 


The Square of the conjugate Diameter, divided 


L by 203 9 gives the Content in Wine Gallons. 
Againſt 15.77 on D, ſet 1 on C; then againſt 
the conjugate Diameter on D, is the Area in Ale 


Gallons on C. 5 
Againſt 14.27 on D, ſet 1 on Cc; 1 againſt 


the conjugate Diameter on D, 18 the Area 1 in Wine 
Gallons on C. 


Theſe are the moſt common Kinds of Orals, 


but there is no need to examine a Veſſel in all 


theſe Forms; for if the Diameters of the given 


Oval be found to be in the Proportion as 37, to 26; 


then Examine according to the Directions laſt given. 
If the tranſverſe and conjugate Diameters be found 
3 to 


ET ENDTX. oe 
to be in the Proportion as 41, to 31; Iexamine ac 1 
cording to the Directions be fore given. But if 1 
the Diameters are in neither of theſe Proportions, | 
I examine if the Figure be a true Ellipſis. And, | 
laſtly, if I find the Baſe of the Veſſel to be in i} 
none of thoſe Forms ; then the following Method 1 
is to be uſed Fic. XXI. TY . 14 
Finding this Figure in an irregular Form, I 1 
firſt of all (in ſome Part of its Curvature which 
ſeems Circular) draw the two Lines mark'd 1, and 
raiſing Perpendiculars from the Middle of theſe 
two Lines, I ſind them meet at A; therefore on 
A the Center, I try how far that Segment of a 
Circle reaches, and find it to reach from B to C. 
In the ſame Manner by Means of the Lines mark d 
2, I find D the Center of the Segment BE, and 
by Means of the Lines mark'd 3, I find F the 
Center of the Segment EC. Thus 3 is the Figure 
divided into three circular Segments, and a Tri- 
angle, which may be gauged by the Methods be- 
fore taught in this Book. And after this Manner 
all Ovals compoſed of Circular Arches, may be 
divided into four circular Segments, and an Ob- 
long. - 
| Another contiderable Error among our 3 
Authors, is in tabulating any ſtrait ſided Figure, 
vwhoſe Bottom, and Top are unlike. 
Mr. Ward and others direct thus. Divide the . 
Difference between the top and bottom Areas by 
the Depth, and the Quotient will be an Addend 
or fixed Number; which being added to the leſſer 
Area, the Sum will be the Area of the next Inch; 
and being again added to that Area, the Sum will 
be the Area "of the third Inch, and ſo on. 5 
But either this was done more for Eaſe than 
Exactneſs, or elſe thoſe Authors did not conſider, 
at that Time, that the Areas were in a duplicate 
Ratio to their Dimenſions. For let us ſuppoſe a 
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Fruſtum of a ſquare Pyramid, ſtanding on the 


leſſer Baſe, whoſe Side is = $5 ;, and let the com- 
mon Difference of the Side at each Inch be = 5; 


then the Area of the Baſe will be 55, and the 
Area at the next Inch will be 55s + 25þ ＋ 23; 
and the Area at the third Inch will be 5s And 45h 


— 455. 


Thus we ſee that the firſt Difference of the Areas 


is 25þ+Þb; but the next Difference of the Areas is 


255 + 3553 and therefore there is no common 
Addend; but if we take the Difference of the 


Differences of theſe Areas, we ſhall have a com- 
mon Addend, and the Work ſtands thus: ; 


$ ſquard 36 
s + 5 ſquar'd 36 + 25b + 32 


5 26 ſquar'd 55+ 45 ＋ 46bb 


$85 65 +F 96d. 
2 ts 85h i 1643 


as 25b + bb. - --.. 2 bS Com; Addend, 
Ad. 2535+ 3 5b Dit of Dif, „ „ 
2535 + 5bb 2 bb, &c. to the End. 
25b * 75 | 


That is, in Words, find the 1 of the firſt 
Inch, beginning at the leſſer Baſe, and the Area of 
the ſecond Inch, and the Area of the third Inch. 
'Then find the Difference of the firſt and ſecond. 


Areas, and the Difference of the ſecond and third 
Areas; then ſubtract theſe Differences, the leſſer 
from the greater, the Remainder 1s a common 
Addend. The following Example will render 
this plain. 


Let there be A Veſſel, whoſe Form is the F ruſ- 


: tum of a Cone, ſtanding on its leſſer Baſe, whoſe 
bottom Diameter is 25.9 Inches, top Diameter 
31.9 Inches, and Depth 30 Inches; then the 


Difference of the Diameters (6) divided by the 
Depth 
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Depth (30) ſhews the Difference of Diameters at 


every Inch (.2) Thien: the Diameter at the Middle 
of the 


| iſt. In. 26.0 Me 3 299 . 5 
06, In. $65 26-20 2.2248, (Iſt. diff.) . 03551 (gik. oo 
om E] ſian he: _ { mo 1 


Thus we find 00027 to be the common Ad- 
dend, which is to be continually added to the Dif- 
fatehce of Areas, as the following Table of the 
Areas at each Inch will ew. 


11 2.29932 Common 16 | 2. 196005 Continon | 
STALE te 
2 | 2.33483 8 17 | 2.89988 = ws fo 
CC FE®. n 9: an} BAR 
3 | 2-37001 18 | T 
eser -.04010 
EDS ups rags Dora. HRT pox oo 
42.40 %% 19 2.97981 27 
es:: 04039 
r ee. nn wenn. 00027 
b 2.44298 | 20 3.020888 
* 2 . o0027. — 204054 8825 
042. 47957 21 |} 3.06082 | 
— | .o0027. — 24000 00027 
V 22 419173 ; 
| RL | :00027. - 04118 .0CO27. : 
8 F444 „ : 
Yo — [ELLE] 00027 
9 3 EW 
—_ oO. 9 00027 
10 „ = 25 Team 5 
IN" 03707 I 8 © Fr. o4199 e 
be, 10 85 55 2 [3.26807 [© 
W — 2.220 3 
12 20375 N 27 3.31033 9 
STORE 90027. cdcdoz). 
13 2135 J ˙·˙˙ . 5 
eee. 28 + 
14 #579204. 29 4.39550 .0002 7. 
_— #24327 | 
1 ge $-43973 
5 | n0 3 
ene W = 


44 —ů— Then 
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Then by ; 3 contiuual Addition of Areas, the Table for Wet 
S Inches ſtands as follows. 


Inches] Wine Gallons. | 


T: 2.2993. | 
| 4063415 | 
7.00475 
- 9.41141 |. 
1185439 


14. 33390 | 
16.8,039 | 5 
19.4095 
1 12225 3 
02354 | 


— 111 2.29011 8 
12 29.994899 
Enes 

| 16 | 41.201351 

1744.101394 

{| 18 | 47.04110 | 
| 19 | 50.02091 | 

420 53.04109 | 

| 21 |] 56.101914 
| 22 | 59.20364 | 

124] 65 53091 LO 3 
26 72. 5 „ 

1427 75.335392 OE 

1 2878.688258 „ 

| 29 | 82.08391 


nie G 


| 30 | 85.5264 | 
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The Method i in every ſtrait ſided Veſſel is the 


| wn having firſt found the Area in the Middle 
of the firſt, ſecond, and third Inches. But if the 


dry Inches were to be taken of the foregoing Vel- 
ſel, the common Difference muſe have been ſub- 
erated as followeth. 


It. Inch | 428 | . BLOT 
from the 343873 mt diff, 04307 ( 1:7 EN 
| E 7005 i=) Top is N 2d, diff, | 94280 diff, &. o 27 10 


1 | 3.43873. 
1604307 . 
eos Common Subtrahend. | 
EE5 OL 
r 
Desen. 
I 
FFF 
. 
43.310333 
3 8 
5 ; . | And chus x to the End. 


Then the Areas a are to be added rogether as be- 8 


fore, but the Table 1 is to be inverted. 


But yet we have a Method of abular ng and 
computing the Contents of ſtrait ſided Veſſels, | 
| howloever irregular. their Bottoms be; which take | 


as follows: 


1. After having covered the Bottom; pour in a 
certain Quantity of Liquor to riſe as near an Inch, 


as conveniently may be; and exactly obſcrve the 
Lp: raiſed oy the ſaid Liquor. 


2. A- 


Ll2 
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. Again, pour in the ſame Quantity as before 
and exactly obſerve the Depth raiſed the ſecond 
Time. 
3. Divide the Quantity of Liquor firſt poured 
in, by the Depth raiſed thereby, the Quotient is 
the Area of the firſt Inch, whoſe ſquare Root is 
to be extracted. 
4. Subtract the Area of the firſt Inch, from the 
Quantity pour'd in at both Times, and divide the 
| Remainder by the Exceſs of both Depths rais'd 


above one Inch, the Quotient is the Area of the 


ſecond Inch, whoſe ſquare Root is to be extracted. 

8 The Difference of theſe two Roots is a com- 
mon Addend of Roots, if the Veſſel be leaſt at 
Bottom, or a common ſubtrahend of Roots if the 
Veſſel be biggeſt at Bottom, for each Inch; which 


3 Roots being . are the Areas at 1 Inch. 


EXAMPLE. 


Let us s ſuppoſe Fic. XXXII. admit 1 pour in in 85 
five Gallons to cover the Is and at the fixed | 
dipping Place the Dip is. 5 
Again, I pour in 10 Gallons and find the Dip 
1.4 3 then contrquently. the ten Gallons hath 5 
rais d 3 5 
Then 10 the Quantity poured i in divided by .9, 
the Quotient is 11.1111 Gallons the Area of the 
firſt Inch. 5 
Again, I pour in 10 Gallons, ind fied the Depth 
at the dipping Place to be 2.27; and conſequently 
the Depth rais'd (by the laſt ten Gallons) above 
one Inch is .77; and the Quantity of Liquor 
poured in at both Times is 20 Gallons, from 
' which ſubtract 11.1111 Gallons (the Area of the 
firſt Inch) the Remainder 1s 8.8889 z which divid- 
ed by 77¹ the Product i 1s I1.542 55 the 1 
econ 
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ſecond Inch. Then the ſquare Root of 11.1111 
is 3.333 and the ſquare Root of 11.5425 is 3.397 ; 
the Difference of theſe two Roots is the common 
Addend, and the Work ſtands thus: 


Areas 
5 55 5 3.333 — 11. 1111 
Com. Addend 064 — 3.397 — 11.5425 
e 064 — 3.461 — 119785 
064 — 3.525 — 12.4236 


064 — 3+ 589 — 12. 2.8809, &c, | 
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By de E DIT ORG 


NI 5 


Ho hicherto been propoſed, for approxi- 
Y Pa? De mating the Areas of curvilineal Spaces, 
and the Contents of Solids; none are 
found by Experience, to be ſo univerſally adapted 
to the Buſineſs of Gauging, as that of the follow- 
ing; which conſiſts, principally, in the determin- 
ing of a parabolic Curve, which ſhall paſs through 
the Extremities of any aſſigned Number of equi- * 
_ diſtant perpendicular Ordinates, appertaining to 
any other Curve propoſed : For the Area of that, 
determined by the eommon Methods, will be 
nearly equal to the Area of this: But in order to 
make this more obvious, as well as to oblige thoſe 
Who are converſant in the Theory, it will be ne- 
ceſſary to premiſe the following Lemma and Pro- 
_ poſition ; the Methods of inveſtigating both which, 
are taken from the ingenious Mr. Simpſon's mathe- 
matical Diſſertations, page 114, 115, 116, 
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LEMMA. 


If in any Series of Quantities a, B, c, d, e, F * 


5, &c. there be taken Arg ba, Kr 3 4, 
Cg -c 3 -a, D=e—42d+6c—4ab+a, 


E=f—5e+Hiod—1o0c +5b -a, F=g—6f 
ige — 20d + 156 — 6 a, G E- 
217 35e ＋ 35d —21c Þop—a, H=i—8þb 
T. 289 — 56 ＋ 704 — 56d ＋ 2860 — 85 +a, 


&c. ſo that the Unciæ of the Values of A, B, C, D, 
&. may be thoſe of a Binomial raiſed to the if, 2d, 


34, 4th, & c. Powers; I ſay, the Value of any Term 
in that Series, who ſe Diſtance from the he firſt is de- 


woted by 1, wil! be a * nA ＋ u. — Ia. 


= — . #— I 22. —. D, bc. 5 


For fines b—sa hc ER EI 
d—zc+3b—a=0, &c. we ſhall, by Tranſ- - 


F have, 

b= a+ A, w 

c 2 25 — 4 ＋ B. . 
d=3c— 36 + a+ 8 

e 2 4d — 6c + 4b — 4 4D. 


3. — 104 + 10h — 5b , 
&c. ä &. 


Where, by taking the Value of b, as fund < in 


the firſt Equation, and ſubſtituting it in the reſt, i 
8 there comes out, 


= ab 24+ 7 

d = 3c — 34 — 2a 5 . 

e 2 4d — 6c + 44 ＋ 34 + 
f=5—14 306 e . 


— — —̃ — 1 
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3 
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'In which the Value of c, here found, being 
ſubſtituted, we next have, 


d= a+ 34 ＋ 3 B+. 8. 
e = 4d — 4 4 68 + D. 
 f=5e— 10d ＋ 6a ＋ 154 + 10B + . 
&c. &cc. Kc. e 


In like manner the Value; af e, f, g. 5 e. are 
found to be a +4A+6B+4C+D, a+ 54 
＋ 10 B ＋ 100 ＋ 5D ＋ E, a+ 64 ＋ 15 3 
+ 20C+ 15D ＋6EZUbß² F, and 4 T3 > 
21 8 +35 CHh35D+21E+7F +6, &c. 
Where the Unciæ, in the Value of each of the 
Terms p, c, d, &c. are, it is manifeſt, thoſe of a 
Binomial raiſed to that Power, "whoſe Index is 
equal to the Number denoting the Diſtance of that 


Term from the firſt in the Series; therefore the _ 


e of that Term, whoſe Diſtance from the 
: firſt, 1s denoted by u, will be A * = 


11 


1 — TI, 7 


Bobo. La 8 &c. XE. D. 


PROPOSITION. 


Fa, #5 c, d, e, 1 &c. be a 7 of any Kind. | 
ond Aa, Bb, Cc, Dd, Ee, Ff, &c. given Ordinates 

thereto, at equal Diſtances, but not very far from each 
other; then the Area of the Space comprehended by that 
Curve, the Axis, and any two extream Orainates, 


may be approximated in the following manner. 
Let Ag '= a, Bo = b, CT =<0.Dd =; &c. 


AE BC = CD, &c. Sp, and the Number of 


given Ordinates Aa, Bb, Cc, &c. equal to n+ 1; 
putting þ—a= A, 2 430 + 
35 42 0 e—4d+ be—4ba=D, Ne. 
7 | „ 
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(ſee Plate IV. Fig. 1.) as in the foregoing Lem- 


una; then that Ordinate, whoſe Place from the 
firſt is denoted by u, or whoſe Diſtance from the 
firſt is a Times the common 3 will PLE the 


| faid Lemma) be a + 14 + n. © — 1 3 


2 


—— — 


7. Fn dug + n — 2. b &c. 


"Mhrrofore, 11 np the Diltance of this Ordinate 4 
from the Point 4, be put = x, and 5 be ſubſtitu- 
10 te above inſtead of its equal (1 N we ſhall have a 
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oe 
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ET 1 Fe 4 


: given Points « a, Wh e 4, 2 - 


Therefore the Area of his Ce which ds _ EY 
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Ds* Dx3 , 11D x, Bw* 
45-0. . 4-48), ' 3.4.6p* 2 4566 
* 1 A F 6 


— 


34504. 4408 34 2.57 J.. b. 6.7 . 


. SO: 5 Pes 137 fs? 


— 


e 2.5587. "2:48p) 23.6. 6.1677 


EX. E 
* + - — 7 &c. muſt be equal very 


nearly to the Area of the e Space Ag 6 cd 
CA. N. E. 4 5 


COROLLARY I 
Sl. if x be taken equal to p, 2 5, 355 47 


55, 6 P. 725. Kc. A, B, C. D, E, F, &c. as in the 
Prop. or Lemma; the Number of Ordinares, and 


Areas correſponding thereto, will come out as in 
the following Table. 5 


| Ordinaes, 55 | Areas, 1 


2 1432 X 3. 


TY 
r | 
5 N . 

| FEE 2 DER L 23 
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may A . ＋ 270-2724 F27:Þ D 


840 


. 751aF 3577 FF 323029890 FagigeF rt 
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Se.... 1728 | 3 
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6 1 Y B+5o Cx x, 


1 A ＋ 216 5 ＋ 27 CT 272 5 K, a 


Kc . 55 


fore: But if the Area be taken from the Vertex 
of the Curve; then is a = 0; wherefore the Table 
immediately preceding the laſt will become, 
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Where x in each Caſe denotes the Diſtance of 1 
the two extreme Ordinates: Now if A be put equal | 

to the Sum of the firſt and laſt Ordinates, B the 
Sum of thoſe next to them, C the Sum of the two 
next following the laſt, and ſo on; then the fore- 
going Table may be expreſſed thus. : 


Ordin, Areas, 

2 | Axx, 

1 ©. 
3 

44 Ax x, 
DDA, 


5 


8 [7514+ 3577 eee, 


Where x in each Caſe denotes the ſame as be- 


Mm 2 : Ordin, 
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Ordin, Aras, 

1 [x 
l 

2 [45 Hex x, 
3 — — xx, 
1 8 
443 ED ESTI 

| 90 

5 TE ZI , 
1 


840 


"357978 + 741 bxs 
1 


„ : N 


. 


1 5 Where x in wack Cafe, now, 0 the Dic. 
tance from the Vertex of the Curve, to the laſt 
Ordinate. 5 
Having fs. in ut. the Method of « con- 
ſtructing the Tables, their Uſes come next in Or- 
der to be inſiſted on; but before we proceed to 
that, it may not amiſs to give the Definition of a 
Cone, and the Properties of its Sections, as the 
Author has no where taken Notice of them, in 


the former Part of this Work. 


DEFINITION. 
A: Coe; ABD, (Fic 2.) is a Solid having a 


circular Baſe, every Section parallel thereto Shan 
ing continually, till it terminates in a Point, B, 


called 
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called the Vertex : And may eaſily be conceived 
to be formed, by the Revolution of a right-angled 
Triangle, A BC, about one of its Legs, BC, 
mays as immoveable. 

. If a Cone(Fte. 2.) be cut by a Plane paral- 
lel 5 the Baſe ; the Figure of the Seftion GHIK 
ill be that of a Circle: Therefore, in which, if 
any two Lines, G V, 7 K, be drawn, interſecting 5 
each other; tbe Rectangle comprebended under the 


Segments, G L, LH, of the one, will (by Eu. 35. 3.) 


| be equal to the Reeangle contained under the Segments, 


ADL, of the aber that 1 GLX LH II. 
„„ 


2. If one Side, B D, of a Cone (Fic. 3. be cut 


5 by a Plane in a Direfion parallel to the other Side, 


AB; the Figure of the Section G HG K will be that | 


of a Parabola: In which, if a right Line HIL be . 


drawn from the Vertex, E, dividing the Area of : 
the Section into two equal Parts, it is called the 


Axis; any right Line MN perpendicular to = 


Axis terminated by the Curve, is an Ordinate, 

and the Diſtance Z N in the Axis, from the Ver- 
tex, to the Interſection of that Ordinate, is called 
an Abſciſs: But in order to determine the Pro- 
perty of this Curve; let P N be parallel to the 
baſe Diameter A D, cutting the Axis H L of the 
Parabola in the Point V; then will the Triangles 
DH, -HNS; -be equiangular, and therefore 
HK: HN: : DK: NQ; whence (by Eu. xvi. 6.) 

H K x N9=HNx D K; but AK being equal to 
NP, by Conſtruction; therefore wil AKxN2Q,. 
xXNP=HNx DKx* AK; but ſince the Points 
4A,G, D, E, are placed in the Periphery of a Cir- | 
cle, and alſo the Points P, M, 9, M, in that of 
another Circle, parallel to the former; ; It follows, 
from the Property of the Circle, juſt now mention- 
ed, that NX NP = MNzand AK Xx DRK = 
. & Ke: cee H K x AM = H NX G 11 
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HX: NM: : GRZ: MN:; that is, the Squares of | 
the Ordinates are one 10 another, as their correſpond- 
ing Abſciſſas. © 
Ys If one Side, BD, of a Cone (Fro. 4. be cut 
| by a Plane in any Direction, but that which is paral- 
tel to the Baſe, till it paſſes out at the other Side AB; 
tbe Section GH G H formed thereby, will be that of 
an Fllipfs, In which, if two right Lines T'G, 
MM, be drawn biſecting each other perpendicu- 
larly, and alſo the Area of the Section; the long- 
er is called the Tranſverſe, and the other Conjugate 
Axis; any right Line drawn perpendicular to the 
Axis, terminated by the Curve, is an Ordinate, 
and the Diſtance GO in the Axis, from the Ver- 
tex, to the Interſection of that Ordinate, is called 


an Abſciſs. But in order to determine the Pro- 


perty of this Curve; thro' the Points O, C, draw 
the Lines NO P, KCL parallel to the baſe Dia- 
meter AD; then will the Triangles G KC, TOP 
and GNO, TCL be reſpectively equiangular 3 - 


therefore CG: CK::GO:NO and CT: CL: 


OT: OP; whence by Compoſition CG x CT: C K . 
* L 60 x OT: NO x OP, but by Conſtruc- 
tion CG = C T; alſo, by the Property of the Cir- 
cle, CKxCL = CH, and NOx OPS 10%; 
_ conſequently C =: CH : : GOxXOT: MO; 
Or, MO* : GOXOT: tax Ch: 4axCT, that 
is, the Square of any Ordinate, to the iranfoerſe Axe, 
ts 10 the Rectangle of the Abſciſſas, which it divides ; 
as the Square of the Conjugate, to the 18 9 the ” 
tranſverſe Axe. | 
4. If one Side of a Cone (Fic. 5) be cut by 4 
Plane in a Direction parallel to its Axis; the Figure 
ef the Section, MT MO, thereby produced, will be 
that of an Hyperbola. In which if a right Line T Z, 
be drawn from the Vertex, 7, dividing the Area 
of the Section into two equa! Parts; it is called 


the Axis z any right Line M Q, perpendicular » 
the 
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the Axis, terminated by the Curve, is called ar 
Ordinate, and the Diſtance T O in the Axis, fron 
the Vertex T, to the Interſection of that Ordinate, 
is called an Abſciſs ; moreover, the right Line GT 
intercepted between the Vertex 15 and the Point 
where the Abſciſs, and the other Side of the Cone, 
both produced, interſect, is called the tranſverſe 
Axe, and the right Line, CH, drawn from the 
Vertex of the Cone biſecting it, at right Angles, 
is called the ſemi- conjugate Axe : But in Order to 


determine the Property of this Curve, or the Re- 


lation between the Abſciſſas, and Ordinates i in ge- 
neral; thro' the Point O, draw the Line NOP 
parallel to the baſe Diameter A D; then the Tri- 
angles C HG, CH 7, and GNO, OPT will be 
reſpectively equiangular therefore, CG: CH: 


GO: NO, nder: U: O: OP; er 


- by Compoſition CGxCT: CH: : GOxOT: 


IVO x OP, but by Conſtruction 58 07; _ . 


buy the Property of the Circle, NO x O P= - MO * 
_ wherefore CT*:CH*: GOR OT: MO; or | 
| 4* C: 4 * CH*:: 6 Ox OF: MO *;, that 
18, the Square of the tranſverſe Ave, is to the Square 
: of the conjugate Aue; as the Rectangle of the Tranſ- 
verſe, added to the Abciſſa, to the + pal of the Or- 
dinate applied to that Abciſſa. = | 
So many Properties of the Sections of a " Wy 
| being demonſtrated as ſeem neceſſary for the pre- 
ſent Deſign ; we ſhall now return from this Di- 
greſſion, and proceed to ſhew the Uſes of the 
Tables. | 
Example 1. In which it is propoſed, 10 find the | 
Area of a Circle, whoſe Diameter is 40 Inches. Let 


the Semi-diameter A & (Fic. 6.) be divided in- 


to 5 equal Parts, or more, according as it is pro- 
per to uſe this, or that Theorem in the Tables: 
but we ſhall Inſtance here only 1 in 5 and each wil 5 


be 


— nn. ” 


- The 
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be 4; wherefore by the e of — Circle i in 


Page . 


. 

| 2. ee 15 
Ordinate. CE = 18.3303. 
I 19. 959. 

10 2 20. 


The) 


which being ſubſtituted, in the Order they are 
_ written, for 5, c, d, e, and F reſpectively, and 20 
er, in beorem the 5th Table the 3d, there will 
come out 3 10. 15343 for the Area of + Part of the 

Circle in Inches; wherefore 3 10, 1534 * 4, or 
1240. 6137 divided by 282 gives 4.399 Ale-Gal- 
lons, or by 231 gives 5.37 Wine-Gallons ; z nearly 

- "me ſame, as was before determined, by the uſual 

Method in Page 38th. And by a Method not 
much unlike the Precedent ; the Area of any Seg- 
ment, or Portion thereof, may alſo be determined. 


Example 2. Wherein it is propoſed, to find the 


Area of a Conic-parabola, whoſe Abciſs is 40, and 
bounding Ordinate 35 Inches. Let the Abſciſs HK 
(Fi. 7.) be divided into 4 equal Parts, which in 


the . Caſe will be ſufficient, upon account of 


the great Similitude, ſubſiſting between the propoſed 
Curve, and that in the general Propoſition, and 
each will be 10; wherefore, by the Property of : 
I the Farabola 1 in Page 2699 


"CB = 17.6. 
„ JCD= 264 * 
( Sælinate.) C f = 30.3107. 


kms. 


hich, 3 with the Abſcifs 40, being fob 
ſtituted i in Theorem the 4th, Table the 3d, for 
5, & d, e. and x reſpectively, there will come out 
a I | 920. 
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920.85, for the Area of + the Parabola in Inches; 


wherefore 1841.7068 divided by 282 gives 6.53 
Ale-Gallons; or divided by 231 gives 7.97 Wine- 


Gallons: But here it may not be amiſs to obſerve, 


as it has no where been taken Notice of before, 


that the Area of any Conic-Parabola may be de- 
termined with more Exactneſs and Expedition, by 
multiplying the Abſciſs and Ordinate together, and tak- 


ing two third Parts of the reſulting Pradu# ;, the Ex- 


ample here made uſe of, was only to ſhew that 
this Method may be extended to all Kinds of 
Curves, and not to ſhew the beſt Method of deter- 
mining the Area of this particular Curve. If greater 
Exactneſs ſhould be deſired, it is only uſing a 


greater Number of Ordinates. 


Example 3. Where let it be required, to find the 
Area of an Elligſis, whoſe tranſverſe Diameter is 40, 
and Conjugate 36 Inches. Let the Semi-tranſverſe, _ 
C6, (F1s. 8.) be divided into 5 equal Parts, and 
each will be 4; wherefore by the Property of the 


5 Ellipſis in Page 270 


CB= 13.8. 

Ordinate, OC E 16.4972. 
)))) 

ee 


The] 


Which being ſubſtituted for 5, c, d, e, f, and 20 for 


x, in Theorem the 5th, Table the 3d, it will pro- 


duce 279. 12533, for the Area of t Part of thge 
Ellipſis, in Inches; wherefore 1116.50 14 being 


divided by 282, gives Ale, or by 231 gives Wine- 
Gallons. Hete, it may not be amiſs to obſerve, 


that the Area of any Space comprehended by any 


two Lines drawn at right Angles to the Axis, and 


the Parts of the Curve, paſſing thro' their termi- 
nating Points, may by this Method, be alſo de- 
1 Nn >= ops 


—ͤ—E44 —— — — 5 
8 — - 5 
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termined, and that independent of any other Part 
of the Ellipfis : And the like Remark holds good, 
with reſpect to all other Curves, if ſo be, that a 
ſufficient Number of Ordinates be given, or the 
Property of the Curve be known, whereby they 
may be computed. It is further to be remarked, 
that any Part, or Portion, of an Ellipſis, may be : 
determined alſo, by Means of a Circle deſcribed 
upon the tranſverſe Axis, by this known Relation 
between the two Curves; As the Diameter of the 
circumſcribing Circle, is to the conjugate Diameter 
of the Ellipfis ; ſo is the Area of the Whole, or any 
Part of the Girele, to the Area of the Whole, or the 
a like Part of the Ellipfis. 
Example 4. To God the Area of an Hyperbola, 
whoſe tranſverſe Axe is 40, conjugate 36, and Apfeiſs 


20 A. 1 
If the Abſciſs (Fic. 9. ) be divided into 5 equal 5 


Parts, each will be 4; whence by the N of 5 
the 7 Curve, in TIE. 271, 


— "CB=1 11. 94. 
, , of © - DE 
The 2 Ordinate, CE= 22.48. 
: . 
40 31. 18. 


Which Ss ſubſtituted for b, c, d, e, 7 and 20 for 

x, in Theorem the 5th, Table the 3d, there will 
from thence ariſe 382.9458, for the Area of half 

the Hyperbola, in Inches; wherefore 765. 8916, 
divided by 282 gives 2.72 Ale, or by 231 Sives : 
3.32 Wine Gallons. 7 
Example 5. Let it be required, to find the Area | 
of an 3 Space, MCB O, (ſee the laſt Fic.) 
comprebended by any two perpendicular Ordinates, 
BC = 11.94, MO = 31.18, and Part of the Axis, 
90 = = 16, paſſ ing thro" the two extream Points, O, B. 
ad 
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on one Hand, and Part of the Curve paſſing thro" the 
other extream Points, C, M, on the other Hand; the 
tranfoerſe Axe of which is 40, and the Conjugate 36 ? 
Before one proceeds, to compute the Area of 
this hyperbolic Space, it will be neceſſary, firſt, to 
determine the Abſciſs TB, in Order that the equi- 
diſtant Ordinates, inſiſting on the given Part of 
the Axis BO, may alſo be determined; and this 
may be eaſily done, by the Property of the Curve 
in Page 271, and will come out equal to 4 very 
nearly; wherefore by dividing the given Line OB 
into four equal Parts, and proceeding in the Man- 
ner before directed, we ſhall have for . 


= ) JJ 1.04: 
The 3d. Ordinate, 16 E 22409. 
2 6 

Which together with the firſt and laſt, that are given 
Ones, and the Value of x, = 16, being properly 
ſubſtituted in the iſt, or 2d Table, there will 


come out 355.228 for the Area in Inches; which 


being divided by 282 gives Ale, or 231 gives 
Wine Gallons. ; og | ls . 99 8 
From what has been already ſaid, it is eaſy to 
infer, that this Method of determining the Areas 
of curvilineal Spaces, is not only accommodated to 
all Curves, whoſe Properties are known, but even 
to thoſe whoſe Properties are unknown: And this 
no one can diſpute, ſince it depends entirely upon 
the Ordinates themſelves, and their common Diſ- 
tance from one another being given: Therefore, 


where the Property of the Curve is not known, 


the Ordinates, and their common Diſtance, muſt 
be determined by actual Dimenſions, and after- 
_ wards applied in the very ſame Manner, as thoſe 
we have been ſpeaking of, which were deduced 
From the Properties of their reſpective. Curves. = 

JJ ne RE 
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But the Uſefulneſs of the Theorems, in the Ta- 


bles, will more remarkably appear, in determin- 
ing the Contents of Solids ; particularly ſuch as 
are now uſed, by many Diſtillers and others, com- 


monly called elliptical Backs; and that upon Ac- 


count of the Figure of their Baſes ; but this Ap- 
pellation does not ſeem properly to belong to 


= them; for they are in Fact neither Ovals, nor El- 
lipſes; nor are they deſcribed by any certain Rule: 


Wherefore, we can have Recourſe to no other Me- 


thod, but that which is here propoſed, whereby 
wie can, with any Degree of Certainty, come at 
the true Contents of theſe Kinds of Solids. An 
Inſtance of which ſhall be given at the Concluſion | 
of this Paper, from Dimenſions actually taken, 
and this alone will ſufficiently direct, how to pro- 


ceed with the like, or any other, Form. 


Here it may not perhaps be amiſs to obſerve, 
That all Solids have the ſame Relation to the Area of 
their reſpective Sections, made by Planes cutting the 
Auis, at right Angles, and at equal Intervals, as 


curvilineal Spaces have, to their reſpeftive Ordinates, 


_ znſiſting upon the Abſeiſs, or Axis, at equal Intervals. 
Example 6. In which it is propoſed to find the 
Content of a Cone; whoſe Diameter at the Paſe is 


| 28, 8, and Altitude 3o Inches. 


If the Altitude of the Cone (Fic. 10. ) be david. 


. ed into any Number of equal Parts, for Inſtance 6; 
the Diameter, of the ſeveral circular Sections, 


paſſing through the Points of Diviſion, d, e, f, g, 
6, may, by ſimilar Triangles, thus be determined 


. C48. D. B.  Diameters. 55 1 
30: 5 : 28.8: 4.8 = DD 1 18.09. 
30: 10: : 28.8: 9.6 = EE fg] 72.38. 
30: 15 :: 28.8: 14.4 = FF| & 162.86. 
30: 20: : 28 8 19.22 8 J 289.83. 
30: 25: : 28.8: 240 HU > 452.39. 
„*** 25.8 = CC, CT 651.44. 


Which 


: - 7 . OED TIEN £ 2 75 9 AR AFG 8 e: r nn 
ö os — F... . 
3 b 


? 7 Dk x - 2 P GI CTY 1, 8 n 
5 : „ E 8 rl hy 


will come out G H* = CD* — = ob 
that is, as the Square of half the Length, is to the 
| Square of that Part intercepted between the Bung, and 
any Diameter ſought ; ſo is the Difference of the 
Squares of the Head and Bung Diameters, to a fourth 
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Which being ſubſtituted for 5, c, d, e, f g, and 


30 for x, in Theorem the 6th, Table the zd, 


there will come out 6437.2212, for the Content, 
in Inches ; wherefore 6437.2212 divided by 282 


gives 22.83 Ale, or by 231 gives 27.86 Wine Gal- 


Jons ; nearly the ſame as was before determined in 


Page 65: But this Operation might have been ren- 
_ dered much more ſimple, by conſidering, that the 
Diameters of any Number of circular Sections, of 


a Cone, made by Planes cutting the Axis, at right 


Angles, and at equal Intervals, are one to another, 
as the Terms of the Arithmetical Progreſſion 1, 
2, 3, 4, &c. and conſequently the Areas, one to 
another, as the Squares of thoſe Terms. 
Example 7. Where let it be propoſed, to find the 
Content of a Caſk, in the Form of the middle Fruſtum 


of a Spheroid ;, whoſe Head Diameter is 25, Bung 31 = 


and Length 46 Inches, %%% 

Let GH (FIG. 11.) be any Diameter, taken between 
the Head and Bung, and FI the Semi-tranſverſe 

of the generating Ellipſis; then, by the Property 
of the Curve in Page 270, FI: CD:: HI BK 


* EI — FK: G H* — S x FK* ks 


5 


| | FR becomes — E F, | then will 5 : 
AB; and therefore A B* = C 2 E RN 


e 


ARX FI =CD* Xx F* — CD*xE F.; con- 


CC 


ſequentiy F1* = Chah; which being ſubſtitue- 
ed for FI, in the Value of C Z* found above, there 


| CD: — AB? WY FR ; 
3 &# « Sora Io 


Proportional; which fourth Proportional, being ſub- 
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trated from the Square of the Diameter at the Bung, 
leaves the Square of the Diameter ſought : But if the 
Diameter in the Middle, between the Head and 
Bung be only required; then the foregoing The- 


orem will be reduced to GH = CD* + = = 


= e ; that is, * to the Square of the 

Diameter at the Head, be added three times the Square, 
of that at the Bung; one fourth Part of that Sum, 

will be the Square of the Diameter in the Middle, be- 
tween the Head and Bung : Hence the Area of a Cir- 
cle, having the ſame Diameter, as that at the 
Head, will be 490.88, as that in the Middle, 


688.80, and as that at the Bung, 754.97 Inches: 


Now if 981.76 twice the firſt Area be ſubſtituted 
for A, 1377.60 twice the ſecond for B, 754.77, the 
third for C, and 46 for , in Theorem the 4th, 

Table the 2d, it will produce 30673. 18 for the 
Content, in Inches; 3 which, being divided by 

282 gives 108.7 Ale, or by 231 gives 132.7 
Wine Gallons ; the, very ſame as was before de- 

termined in Page 8 2. 

Example 8. Let it be propoſed, to find the Content ; 

of a Caſk, in the Form of the Middle Fruſtum of a 
parabolic Spindle , whoſe head Diameter 15 25, Bung 

31, and 1 

Let GH (FId. 12.) be any eds between : 
the Head and Bung, and CF the Abſciſs, of the 

generating Parabola; then if from the Points B, G, 
be drawn BL, G M parallel to FI, by the Proper. 
ty of the Curve, in Page 270, CL : CM: : BL 


5 6 M; where fore 2 CM = 2 . 3 bu t be- 


4 7 
cauſe ers Bod, GM= F K, . 1 


D FK 2 
7 6 4 


EF; i t will be 2 CM 


which 
| there- 
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therefore being taken from CD, the Diameter at 


the Bung, leaves CD — ; = EE = = CGH x 
that is, as the Square of half the Length, is to the 
Square of that Part intercepted between the Bimg and 
any Diameter ſought ; ſo is the Difference of the Dia- 
meters at the Head and Bung, to a fourth Proportio- 
nal; which, fourth Proportional, being taken from the 
Diameter at the Bung, leaves the Diameter ſought : 

But if G H be taken in the Middle between the 
Diameters, at the Head and Bung ; ; then will 


4B _—_— i 


3 H. 3 that is, if to the Diameter at 


the Head, be added three times that at the Bung, one 


| fourth Part of that Sum, will be the Middle Diame- 
ter: Hence the Area of a Circle, having the ſame 
Diameter, as that at the Head, will be 490,88, as 
that in the Middle, 683.49, and as that at the Bung 
754.77, Inches; wherefore if 981.76 twice the firſt 
Area be ſubſtituted for A 1366.98 twice the ſe- 
cond for B, 754.77 once for C, and 46 for x, 
Ain "Theorem the 4th, Table the 2d, there will 
come out 30498.38 for the Content, in Inches; 
wherefore 30498. 30 divided by 282 gives 108. 15 
Ale, or by 231 gives 132.02 Wine Gallons.  _ 
Example 9. Where let it be propoſed, to find the 
Content of a Caſk, in the Form, of the middle Fruſ 
tum of two equal parabolic Conoids, joined together at 


their Baſes; __ Head Diameter is 25, Bung 37, . 


and Length 46. 

Let EH (FI. 13. ) be any Diameter taken 1 | 
tween the Head and Bung. and FT the Abſciſs of 
the generating Parabola ; then, by the Property 
of the Curve in Page 270, CD*: AB*:: FI: ET 


and CD-: G H:: F: IR; whence, by Divi- 


ſion CD* — 4B*: CD*:: FI EI FI, and 
| C0 C4. : Ca. FI 8 „ therefore 


oh 
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a” ker CTR tc, 
the latter FI = 12 72 — Y > conſequently 
HT Er CGH FI IK x CD*—AB-, 
but FI EI E E and FI TK Fx, 
wherefore E Fx CD U HRT .; 


or E Ex CD. FR CBR. EEx ll, 


conſequently G I. CD. E 2 

that is, as half the Length, is to that Part . 
between the Bung and any Diameter ſougbt; ſo is the Dif- 
ference of the Squares of the Diameters at Head and 


Bun, to a fourth Proportional; which, fourth Propor- © 


_ tional, being ſubtracted from the Square of the Diameter 
at the Bung, leaves the Square of the Diameter ſought : 
But if the Diameter in the Middle, between the 


Head and Bung be only required; then will FR 


* and conſequently GH = ; —— 5 that 


18, half the Sum of the "NES of the Head and Bung - 
| Diameters, will in this Caſe, be equal to the Square of 


the middle Diameter. Hence the Area of a Circle, 


having the ſame Diameter, as that at the Head, 
will be 490.88, as that in the Middle, 622.82 and 
as that at the Bung, 754.77 Inches; wherefore if 
981. 76 twice the firſt Area, be ſubſtituted for A, 
124.64 twice the ſecond for B, 754.77 once the 
third for C, and 46 for x, in Theorem the 4th 
Table the 2d; there will from thence ariſe 28 514. 
91 for the Area in Inches; which, being divided 
by 282 gives 101.12 Ale, or vy 31 gives 122. 
15 44 Wine Gallons. =, 5 
Example 10. Let it be 08 to ful the Con- 


| tent of a Caſk, in the Form of two equal Fruſtums 


H a Cone, joined together at their Baſes ; the Head 
Diameter of which is 25, Bung 31, and Length 46. 
Let GH (F16.14.) be a Diameter, taken between 

the Head and Bung; alſo let & M, B L be drawn 


perpendicular to the Diameter CD, at the Bung; 
then, , 
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then, by ſimilar Triangles, BL: GM : : CL: CM; | 


N 5 G CL, 
whence 2 CM = ZE —_ wy which therefore ta- 


ken from CD, leaves GH=CD — 1 That 


is, as the Length, is to the Part intercepted between 
the Bung and the Diameter ſought ; ſo is the Diffe- 
rence of the Diameters at the Head and Bung, to 6 
fourth Proportional; which fourth Proportional, tak- 


"of from the Diameter at the Bung, leaves the Diame- 
zer ſought: But if the Middle Diameter be only re- 


TT; then GM: = = and conſequently GH : 


5 CO . 3 


= CD — — That! is, theMid. 


Ale Diameter, is nal to balf the Sum of the Dia-. 


meters, at the Head and Bung. Hence the Area of 

24 Circle, having the ſame Diameter, as that at 
the Head will be 490.88, as that in the Middle 
615.75, and as that at the Bung 754.77 ; where- 


fore if 981. 76, twice the firſt Area, be ſubſtituted 
for A. 1231. 30, twice the ſecond for B, 754.77, the 


third for C, and 46 for x, in Theorem the 4th, 
Table the 20. there will come out 28283.64 for 


the Content in Inc hes; which being divided by 
282 gives 100.29 Ale, or oy 231 gives. 122.44 


Wine Gallen 
Example 11. here it is propoſed, 70 find the 
Content of a Solid, in the Form of one of the cur- 


vilineal Backs, or Tuns, before ſpoken of; the equi- 


_ diſtant Ordinates inſiſting on the Axis of the ſeveral 
 Sefions, made by Planes cutting the Axis of the Solid 
at right Angles, and at equal Intervals, reckoning 
from the Top downwards, were in this Inſtance as 


— Follows, viz. the Ordinates Aa, Az, Az, &c. (Fic; -- 


15.) inſiſting on the Axis Bb = 151.7, were 61.4, 
101.2, 118.0, 123.7, 125.2, 124. o, 118. 6, 99.9, 
| 8 5 Oo 57-04. 
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37.0; the Ordinates Bb, Bb, 2 &c. inf Ning on 
the Axis Cc = 153.3, were 64.7, 103.1, 119.4, 
125.2, 126.3, 125.3, 119.9, 102.1, 62.2; the Or- 
dinates Cc, Cc, Cc, &c. inſiſting on the Avis Dis: 
155.1, were 67.8, 105.0, 120.9, 126.6, 127.6, 
126, 73 121.4, 104. 3, 66.40; their common Diſtance 
hi ik g= kl was 17; the common Diſtance mn 
mE of the Sections BAbAB, CBcBC, DCdcD, was 
20 Inches; the Drip, or Fall 57 Ale-Gallons, and 
the wet Inches 1.9. 
Let the Sum of the firſt; laſt, nd twice the 
Middle Ordinates (= 368.8,) be ſubſtituted for 4; 
the Sum of the ſecond, fourth, ſixth, and eighth 
Orqdinates (= 448.8) for B, the Sum of the third, 
and ſeventh Ordinates (= 236.6) for C, and 68, 
half the Diſtance of the extreme Ordinates for &, 
in Theorem the 5th, Table the 2d, and it will pro- 


duce 14946.7, for the Area of the curvilineal 
55 Space AAba Aab A; to which adding the Areas of 


: the two Ends ABabA, and AbahA, which are here 
_ conſidered as Parabolas, there "will come out _ 


 15566.3, for the Area of the Section BAbAB : And 
after the very ſame Manner, the Area of the Sec- 
tions CBBC, and DCdCD may be determined, and 
will come out equal to 15926.39 and 16295. 38 
reſpectively: Hence, if the Sum of the firſt, and 
laſt Areas 31861.68, be added to four Times the 
ſecond = 63705.50, and that Reſult be multipli- 


0 ed by one ſixth Part of the Depth, as Theorem 


the 23d, in Table the ſecond directs, there will 
come out 935672. 4, for the Content in Inches; 
which, being divided by 282, gives 3388.9 Ale, 
or by 231 gives 4137.1 Wine Gallons. 5 
But if the Content of this Solid, be Jetirmined 
by the Methods commonly practiſed upon theſe Oc- 
caſions; (that is, by taking it for granted, to have 
elliptical Baſes; ; then finding the Area of the great- 
» er 


S-U-P-P-L:E M-E:N:'T, 282 
er Baſe, the Area of the leffer, and a geometrical 
Mean between the two Areas, and multiplying the Sum 
of theſe three Reſults, by one third of the Depth ; 
there will come out 913754.4 for the Content in 
Inches ; which being divided by 282, gives 3240.2 
-- and by 231 gives 3955.6 Wine Gallons. 
Which manifeſtly differs from the preceding Me- 


thode 148.7 Gallons of Ale, and 181.5 Gallons of 


Wine: In Conſequence whereof, it is evident, that 
Backs, or Tuns, might be fo made, that the Re- 
venue might greatly ſuffer by them, and that in- 
ſenſibly ; bur if this Method be duly attended to, 
no ſuch Deception can ever happen hereafter. 
As the foregoing Lemma, may alſo be applied 


0 very good Purpoſe, in determining the Areas of 


Curves, defined by Equations, in a general Man- 
ner; it may not perhaps be altogether unaccept- 


| able, to give an Inſtance thereof : Let that be, 


in finding the Arca of a Curve, whoſe Abſciſs is x, 
and Ordinate dx" x e-4- fx" : To this End, let 
1 — 1, 1, 2, 3, Sc. be ſucceſſively written for the 
Index m, in the Ordinate propoſed, and it wil! 
produce the following Series of equidiſtant . 5 


nates dxÞne 95 x e+fx" 5 8 | Axbu - *k x e+ fx", I Ax 


TT bt det" - FX E , Sc. among which the | 


propoſed one takes Place, when the Binomial e + 
Fe is raiſed to that Power, whoſe Index is equal 
to the Number m, denoting its Diſtance from the 
firſt; wherefore the Area ſought will alſo take 
Place, at the like Diſtance from the firſt, among 

the Areas anſwering to thoſe Ordinates, which 


conſtitute the following Progreſſion of equidiſtant = 


dxbn denn | - de? 4 | 2defx PA | 


Terms, 5 pn? pn pun, FF: * Pn En * | 

5 pu+ 2 * es RT ON 
F 42 + — 5 
„ F 


Ooz CEO Lo... 
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Fn: on 
1 5 
F = Tz Za inf go 5 &c. In order to determine 
w hich Area, in as commodious a Form as need be, 

let each Term be divided by the Binomial e + fe 
raiſed to that Power, whoſe Index is equal to the 
Number, denoting the Place of that Term from 
the firſt, and let the firſt Reſult be put = a, the 
ſrcand = , the third = c, and ſo on; "ORE 1 IS, 


1 234 FEE PE 7 2. 
nds tr 
i=s wy — + HE = 
. 3 
Kc. | 


: n E 
ee 1 
"x PT a6. P el | 
od df om 1 = 
— —  — er 2g ne EE. 
EET TD DEG 285 
6 ein 4 „ 42 i 
pn +1ixþ+2 ö 
which together with the Value of a, being proper- 
ly ſubſtituted for a, A, B, C, &c, and m for n re- 
e in the foregoing Fond, i will = 
uce 


| Whence Ais= = 


SUPPLEMENT. afly. 

* — Amfxbn u 1 
pn p p TIN TF * 

am xm—Txf * x! +" 

pn xp 1 xp+2 x 6+ fm © 7 


d n x or x X 1 —2 . &c. forthe Term | 
pn x PEI xfÞ+2 x þ + z L Me 


whoſe Place from the firſt, is expreſſed by the 
Number m; but becauſe each Term was before 
ND Subſtitution, divided by the Binomial ex“, 
raiſed to that Power, whoſe Index denoted its 
Place from the firſt; it is manifeſt, that if the 
Term, already found, be multiplied by the Power 
of the fore ſaid Binomial, whoſe Index is n, denoting 


N Place from the firſt, it will produce ld. 2 * 
po "ys ET mf x" 3 + 
es \ into 1 - Fre 


— — 


m mn 1 F | 


Lk, I TEXPIETSS, . 
n . I . i 
PI xp+2xp+3xe+f x01! 
of the propoſed Curve, Q; E. J. : 
Corollary 1. Hence, the Area of the Segment of 5 
2 Circle, whoſe Diameter is d, verſed Sine v, and 
| 0 hord y, may eaſily be determined: F or, by the Pro- 
perty of the Circle, dv — v* =, and conſequent- 
ly yu xXVdv—w =2Xv 1 pane TY which 
being compared with the general Ordinate, di 
7 we have n = A, n = I, pn — N 
n e=d, = 1, and 9 
conſequently he: Area ſought, | becauſe 25 = 


&c, for the Area 


1 4 l , vin be 2 3 into * 


S FETs IG 7 557791 
| "os a 
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EE 28 * & 

TT PER =; a. 
Corollary 2. Hence, the Area of the Segment. of 


an Ellipſe, whoſe tranſverſe Axe is t, conjugate c, Ab- 
Cſs x, and Ordinate y, may likewiſe be determined: | 


For, by the Property of the Ellipſe 2 7 is 


2 — 
v N = X x2 * = b ; which viii ev 


pared with the general Ordinate, dx b x 7 D m 


we have d = 2 „* == e, and all the reſt 
as in the foregoing Corollary ; ; conſequently the 


Area required = 45 into | 

1 1 XIX5XHs 

; 3 5 1 „ | 
INFX7 XI "$X7X9 x7 5 


ETFS EDN ec. 


Corollary 3. Hence, the & of an Hats : 
me tranſverſe Axe is t, Conjugate c, Abſciſs x, and 
Ordinate y, may alſo be determined: For, by the 


Property of the Hyperbola, 2 IS = 2 Mb f 3 4 7 = 


Se: 
＋ * xi x7 => 77 . which being compared with 


the general Ordinate dx b xe Ffxn", we 
have f = + 1, and the reſt, "0: in Collar the 


ſecond ; conſequently 4 * into - 


1 77 "is 5 


| | 1 e 
| eee 5 I + * * 
| 8 dr 25 IT 5 50 7 — Kc. will be the 


Area required. 

Example 1. Let it be required to find the Area of 

the Segment of a Circle, wu verſes Sine is 10, and 
Chord, 
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Chord, or Subtenſe 40 ; fr om whence the Diameter 
will be 50. | 

Let 10 be ſubſtituted for V, 40, for y, and 50 for 
d, in the Series op Corollary "A iſt, and it will 


roduce 80 into —— 78 ES 8 
5 Weeds Z Ni E” 
RO he Tg 24 _— 
" $X7X9X40' 7X9X11X49 9X11X1 3x40" 1 85 
> SIE 50 ee BOS: 
19 &c. = * 933 — 
IX I3*15ð40 e "IXF-- 3X5X4 | 
2 800 800 © 8 800 
3X5X7X4* * 5X7x9Xx4* * if 17 
: a . * OO . 8 | 


9XIIXIZX4 4 IIXI3X15X4* 

__ Whence the Sum of the negative W re- 
duced to Decimals, being taken "rom: the Sum of 

the affirmative ones, reduced in the fame Manner, 


there will come out 279.55, for the Area of the 


Segment in Inches; which divided by 282 gives 


Ale, and by 231 gives Wine Gallons : But the 


following Approximation 1s much better adapt- 
ed to ordinary Practice, than the foregoing gene- 
ral Series, and in moſt Inſtances ſufficiently exact. 
If the verſed Sine of the Segment of a Circle be 
v, the Chord 95 and Diameter 4; then will the 
: Area be nearly equal to — 7 5 7 That is, if 
e Difference between ſeventy Times the Rediangle 
of the Diameter and verſed Sine, and forty ſix Times 
the Square of the verſed Sine; be divided by the Dif- 
ference betwixt one hundred and jive Times the Dia- 
meter, and ninety Times the verſed Sine, and the Quo- 
tient thence ariſing be multiplied by the Chord, it will 
produce the Area in Inches, which divided by 282 gives 
Ale, and by 231 gives Wine Gallons, The ſame Ap- 
proximation may allo be applicd tothe Segment of an 
Ellipſe, 


mm ES NNE ES on EE. <5" _ 
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Ellipſe, if due Regard be had to the Relation be- 


tween the two Curves, mentioned in Page 274; but 
in order to avoid Miſtakes, it may be expreſſed 
in Words as follows. From ſeventy Times the RetI- 


angle of the tranſverſe Diameter and Abſciſs, ſub- 


tract forty fix Times the. Square of the Abſciſs , then _ 
multiply the Remainder by twice the Ordinate, and 
. that Produtt by the conjugate Diameter, for a Divi- 


dend; then from one hundred and five Times the tranſ- 


verſe Diameter, ſubtratt ninety Times the Abſciſs, and 
multiply the Remainder by the tranſverſe Diameter 
For a Diviſor ; then the Quotient ariſing from dividing 
_ the Dividend by the Diviſor, will produce the Area of 
be Segment. Theſe Rules are ſo obvious, that they 
require no Examples in Numbers to illuſtrate them. 
We might indeed, here alſo have given Approx- 
imations for the Hyperbola, and other Curves; but 
it ſeems no ways neceſſary, ſince they ſeldom or 
ever occur in Practice, and may all be referred : 
t the W general Method. 


